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Supplementary Table S1. Selected comparative transcriptomic studies revealing abiotic stress-responsive genes and tolerance mechanisms in major cereal crops. 1
Abiotic stress  Crop species Genotypes Context Outcome/ Key findings Reference
Drought Wheat (Triti-  Drought-tolerant T13 and Integrated transcriptome and metabolome Flavonoids and phenolic acids metabolisms were related with [1]
cum aestivum) drought-susceptible T2 analyses of differing wheat genotypes under wheat seedling’s drought tolerance, with their biosynthesis-
drought at seedling stage. related DEGs or DEMs possibly underlining the difference in
drought tolerance.
Drought Foxtail millet ~ Drought-tolerant Jigu39, Comparative transcriptome analysis of 3 2954, 1531, and 2344 DEGs were identified in the three [2]

(Setaria italica) moderately-tolerant Jingu21, differing foxtail millet genotypes under drought.
and drought-sensitive
Longgul6 significantly enriched in photosynthesis, chlorophyll

genotypes, respectively. Key drought-responsive DEGs were

metabolism, and carbohydrate metabolism pathways, with 32

novel foxtail millet drought-responsive candidate genes

identified.
Drought and sa- Wheat Drought/salt tolerant J]M22 ~Genome-wide transcriptome analysis of wheat 10 DEGs, annotated to cellular process, metabolic process, [3]
linity and salt sensitive YM20  cultivars response to drought (10% soil moisture) osmotic regulation, and MAPK signaling pathway, were co-
and salinity (100 mM NaCl) stresses. identified as drought and salinity tolerance associated DEGs
contributing to better stress tolerance in JM22.
Drought Maize Drought-tolerant CML69  Comparative transcriptomic and physiological Among other key results, the tolerant line showed significantly [4]
and susceptible LX9801 analyses of maize leaf tissues of seedlings higher leaf RWC, and lower electrolyte leakage and MDA levels
inbred lines subjected to 3 to 5 days of drought treatment. than the susceptible line, whch possibly contributed to its better
drought tolerance.
Waterlogging Maize Tropical line Suwan-2 and ~ Comparative physiological and transcriptomic Crycial waterlogging-responsive DEGs in Suwan-2 were related [5]

temperate line Cim-3 analysis of tropical and temperate maize inbred
P y . p P . to TF modulation, cellular redox homeostasis maintenance, and
line tolerance to waterloggmg stress.

plant hormone biosynthesis regulation.

Drought Rice Drought-tolerant Nagina 22 Comparative analysis of immature rice panicles Majority of drought-responsive DEGs in the tolerant genotype [6]

and drought-sensitive IR~ from plants grown under control and drought Nagina22 were associated with phytohormone, redox signaling,
64 treatments at the reproductive stage. and secondary metabolite biosynthesis.

Drought Maize Drought-tolerant SD609 and ~ Transcriptomic and physiological analysis of ~ Higher drought tolerance of SD609 than SD902 was attributed [7]

drought-sensitive SD902 maize responses to drought stress. to its robust stress defense capabilities, IAA signal transduction,
and more stable photosynthesis.

Salinity Wheat Salt tolerant Neixiang188 RNA-Seq analysis of wheat root tissues at 6 h andNeixiang188 exhibited better salinity tolerance than Barra owing [8]

and salt-sensitive Barra 24 h after salinity treatment. to its superior ion homeostasis, ROS detoxification, and osmotic

adjustment abilities.




Salinity Wheat Salt-tolerant Cangmai6005 Phenotypic screening and transcriptomic analysis More salt-tolerance related DEGs were up-regulated in CM6005
(CM6005) and salt-sensitive of different wheat genotypes under salinity stress than in KN9204, and among them were those associated with
Kenong9204 (KN9204) treatments (tests). trehalose-related processes, MAPK signal transduction,

jasmonic acid-related pathways, etc.

(%]

Salinity Wheat Saudi cultivar Najran Comparative RNA-seq analysis of roots and ~ Most significantly regulated salt tolerance-related pathways in [10]
shoots of bread wheat plants grown under the root and shoot tissues were glutathione metabolism and
unstressed control condition (0 mM NaCl) and  biosynthesis of secondary metabolites (eg., phenylpropanoids
salt treatment (200 mM NaCl). and galactose metabolism).
Salinity Rice Salt-tolerant HH11 and salt- Transcriptome analysis of rice genotypes treated HH11 showed more favorable antioxidant and osmotic [11]
sensitive IR29 cultivars ~ with 200 mM NaCl solution for 0 h, 6 h, 24 hand adjustments than IR29 upon salt strees exposure, thus, better
48 h at the three leaf stage. salt tolerance.
Heat Rice (indica ~ Two rice varieties, 93-11  Analysis of transcriptomic changes in the root The two varieties exhibited several shared, and uniquely [12]
and japonica) (indica) and ZH11 (japonica) tissues of two rice varieties under heat stress and enriched pathwaysa, reflecting distinct responses to heat stress.
during recovery. WGCNA revealed OsMAPK3 as a novel hub gene for rice HS
response.
Heat stress (HS) Wheat Heat tolerant genotype WH- Transcriptomic analysis of a heat tolerant wheat 5610 heat-responsive DEGs were identified, and participate in [13]
730 genotype response to control and heat treatment ~ HS response pathways, eg., HSPs, antioxidant defense, and
conditions. metabolic adjustments. Among them, peroxidase was
dorminant, enhancing HS tolerance, possibly via regulation of
lignin biosynthesis.
Heat Rice Heat-tolerant T11 and heat- Transcriptome analysis of wheat response to HS Tolerant cultivar T11 responded more rapidly and intensively to ~ [14]
sensitive T15 (42 °C) at different exposure durations (0 min to HS than the sensitive cultivar, with MAPK signaling pathway
10h). identiifed as the specific early-response pathway of T11.
Heat Wheat HS tolerant Raj3765 Transcriptome analysis of wheat HS (42 °C for 7990 DEGs were identified, with key HS-responsive DEGs [15]
6h) response. enriched mainly in the metabolic and secondary metabolites
biosynthesis pathways. MYB, bHLH, WRKY, NAC, and ERF
TFs were abundant and suggested to underpin HS tolerance.
Drought (DS) and Wheat Stress-resistant Saratovskaya Comparative transcriptome analysis of differing Key stress-responsive DEGs were those related to [16]
cold stress (CS) 29 (S29) and stress-sensitive wheat genotypes’ responses to drought and cold photosynthetic apparatus, WRKY TFs, and zinc transporters.
Yanetzkis Probat (YP) stresses. Expression of photosynthetic apparatus-related DEGs decreased

cultivars.




in both cultivars under DS, and expression of chloroplast and

thylakoid membranes decreased under CS.

Cold Rice Cold-tolerant cultivar Differential expression and co-expression Huaidao5 showed better panicle tolerance to cold stress due to [17]
Huaidao5 and Cold-sensitive network analyses of rice panicle and flag leaf higher expression levels of cold-responsive genes in related
cultivar Huaidao9 transcriptomes under reproductive-stage cold pathways, eg. MAPK signaling pathway, glutathione
stress. metabolism, plant hormone signal transduction, etc.
Cold and Rice Tolerant genotype Darij and Comparative global gene expression analysis of 5571 DEGs, 7206 DEGs, and 13279 DEGs were identified under [18]
anaerobic susceptible line 4610 two contrasting rice genotypes under cold,  anaerobic, cold, and combined stress, respectively. DEGs related
anaerobic, and combined stresses during to CHO metabolic process, glucosyltransferase activity, etc.,
germination. were enriched across all stresses.
Chilling Rice Tolerant Koshihikari (Kos) Comparative transcriptome and Kos exhibited better chilling stress tolerance than Kas due to its [19]
and sensitive Kasalath (Kas) morphophysiological analyses of rice cultivars enrichment of carotenoid biosynthesis pathway (CBP) and
tolerance to chilling (17 °C) stress. higher expression of CBP-related DEGs at 17 °C.
Cadmium Rice Cd resistant T207 and ~ Comparative physiological and transcriptomic Cd toxicity affected the transcriptional profiles of genes [20]
Cd sensitive 5276 analyses of wheat genotypes response to involved in AsA-GSH cycle, and a larger % of these DEGs
cadmium stress. showed higher expression in T207 than S276.
Cadmium Rice 77143 (low grain Cd) Genotypes subjected to 100pumol/L Cd stress for ~ZZ143 showed higher root Cd tolerance than the susceptible [21]
and YX409 (high grain 10 days. genotype, possibly due to its greater root sulphur assimilation,
Cd) and higher number of Cd-responsive DEGs and pathways, eg.,
secondary metabolites biosynthesis, MAPK signaling, etc
Aluminium Wheat Fielder (Al-tolerant and P- ~ Genotypes exposed to 50 uM Al and 2 uM Pi ~ Aluminium tolerance related DEGs were significantly enriched [22]
efficient) and Ardito (Al- (LP) in hydroponic solutions for 4days. in the phenylpropanoid, flavonoid biosynthesis, and
sensitive and P-inefficient) carbohydrate metabolism pathways in the AL-tolerant
genotype.
Low nitrogen (N) Barley Low N tolerant line A9-29  Comparative transcriptome analysis of barley A9-29 specific low N stress-responsive DEGs were mainly [23]
and low N sensitive variety root responses to low N stress. enriched in energy metabolism, lipid metabolism, and amino
Hua 30 acids metabolism. Among key genes, ERFs TFs and IAA-related

genes were specific to A9-29.

Low nitrogen Maize Low-N-tolerant XY335 and  Analysis of the maize leaf transcriptome and 761 DEGs were specific to XY335 and 259 DEGs specific to [24]
low-N-sensitive HN138  proteome of plants grown under low N stress at HN138, whilst 59 DEGs were shared under low-N-stress
the grain filling stage. conditions. XY335 could better tolerate low-N stress than




HN138, due to its robust low-N-stress sensing and signaling

and increased photosynthesis efficiency.

Low nitrogen Barley Nitrogen-efficient genotype = Transcriptome and metabolome analyses of Responses of W26 and W20 to low N stress were significantly [25]
W26 and nitrogen-sensitive barley reponse to low N treatment for 3 days and different at both transcript and metabolome levels, but
genotype W20 18 days, and N resupply from 18 to 21 days.  glutathione (GSH) metabolism pathway was of significance in
both leaf and root responses to low N stress in both genotypes.
Low nitrogen  Foxtail millet ~Highly sensitive genotype Transcriptome analysis of foxtail millet root 823 DEGs and 2427 DEGs were identified in Dahuanggu and [26]
Maotigu and highly tolerant tissues of seedlings grown under LN (0.1 Maotigu roots under low N treatment, respectively. Pathways
genotype Dahuanggu mmol/L) and control (5 mmol/L) conditions related to plant-pathogen interaction, galactose metabolism,
under hydroponic conditions. and flavonol biosynthesis were suggested to mediate low N

tolerance in foxtail millet.

Low nitrogen Sorghum  N-efficient (398B) and the N- ~ Comparative phenotypic and transcriptome 398B exhibited superior low N tolerance than CS3541 under [27]
inefficient (CS3541) inbred  analysis of sorghum genotypes under low N both field and hydroponic conditions, due to its higher
lines hydroponic and field conditions photosynthetic performance and sustenance of N metabolism-

related enzymes activities.

Note: DEGs, differentially expressed genes; DEMs, differentially expressed metabolites; HSPs, heat shock proteins; CHO, carbohydrates; Cd, cadmium. 2
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