Candidate genes to enhance drought tolerance
Firstly, we focused on genes which showed a continued up-regulated pattern in both Z772 and Z013. These genes included auxin-repressed protein (HVU026276.1), which may function as a repressor of plant growth and an activator of disease resistance [1]; asparagine synthetase (HVU008925.1); dehydrins (HVU005858.3 and HVU035383.1); ferritin (HVU026815.1), which serves in iron storage (in a non-toxic form) and transportation; Na+/H+ antiporter (HVU013527.1), a membrane pump which is responsible for maintaining the balance of pH, HVU013527.1 is also similar to WALI7, an aluminum induced genes in wheat roots [2]; ribonucleoprotein complex (HVU017792.1), which is similar to a ribosome-binding factor PSRP1 (XM_003559596.2, Brachypodium distachyon); homeobox-leucine zipper protein (HVU006047.1), a class of eukaryotic transcription factors; protein phosphatase 2C (HVU014205.1 and HVU020466.1); cold regulated protein (HVU005148.1); UDP-D-glucose epimerase (HVU031245.1), which works in galactose metabolism, acts on carbohydrates and derivatives; protease inhibitor (HVU023754.1), very similar to H. vulgare Bsi1 gene, which may have potential roles in defense against fungal attack [3].
Secondly, we focused on DEGs which also showed a continued up-regulated pattern during dehydration stress but the expression was significant higher in Z772 than in Z013 at least at 1 h. These genes include F-box/kelch-repeat protein (HVU026571.1), protein containing at least one F-box domain and kelch repeat, may associate with cellular functions such as signal transduction and regulation of the cell cycle; Malate-CoA ligase (HVU036172.2), which functions in the polymerization pathway of polymalic acid; cathepsin A (carboxypeptidase C, HVU002653.1), an acidic serine carboxypeptidase, which can regulate chaperone-mediated autophagy through cleavage of the lysosomal receptor, is an multifunctional enzyme with distinct protective and catalytic function [4]; cytochrome P450 (HVU007840.1), the terminal oxidase enzymes in electron transfer chains; calcium-binding protein CML (HVU023104.1), proteins that participate in calcium cell signaling pathways by binding to Ca2+; wax-ester synthase/diacylglycerol O-acyltransferase (HVU012911.1), a key enzyme in the synthesize of plant wax ester; protein phosphatase 2C (HVU013443.3); cystinosin homolog (HVU013720.1), which has a seven-transmembrane (TM) domain structure and may be location to lysosomal; phosphatidylglycerol/phosphatidylinositol transfer protein (HVU020126.1), is an ubiquitous cytosolic domain involved in transport of phospholipids from their site of synthesis in the endoplasmic reticulum and Golgi to other cell membranes; beta-glucosidase (HVU011108.1), an enzyme which can hydrolyze phytohormone glucosyl conjugates to release active phytohormones, to regulate cellular activities [5].
[bookmark: _GoBack]We also focused on those DEGs, which were highly up-regulated at 1 h but down-regulated or unchanged at 5 h. These genes included spermidine synthase (HVU002314.1), which participate in the biosynthesis of spermidine, a precursor to polyamines, such as spermine and thermospermine, most of which contribute to tolerance against drought and salinity in plants; nudix hydrolase 8 (HVU000639.1), nudix hydrolases have been shown to catalyze the hydrolysis of nucleoside diphosphates and pyridine nucleotides, it was reported that AtNUDX8 appears in the fibroblast growth factor type Nudix enzyme (FGFTNE) subfamily in a monophyletic clade, which have hydrolase activity towards ADP-ribose and NADH, is important for defense responses in plants [6]; chaperone protein dnaJ (HVU007764.1), also known as Hsp40, is a molecular chaperone protein expressed in a wide variety of organisms from bacteria to humans, protect proteins from irreversible aggregation during synthesis and in times of cellular stress; polyamine oxidase (HVU031846.1), one of the key enzymes which catalyze the degradation of polyamine, is very important for the regulation of polyamine concentration in plant cells, it was reported that it functions in cell wall hardening, programmed cell death and cellular solute antioxidant protection system; AP2/EREBP-like transcription factor (HVU007121.1 and HVU030870.1), which plays a critical role in plant development and in adaptation to abiotic stress conditions [7]; nitrate transporter (HVU038692.1), functions in the uptake and redistribution of NO3- within plant, which belongs to a large gene family, may also has other functions such as absorption of other elements and improving the resistance to biotic and abiotic stresses; heat shock protein Hsp20 (HVU036883.1 and HVU014948.1), act as protein chaperones that can protect plants by preventing protein aggregation during biotic and abiotic stress conditions [8]. It was proposed a Hsp17.8 in Arabidopsis functions as an AKR2A cofactor in targeting membrane proteins to plastid outer membranes under normal physiological conditions [9] and it was reported that its over-expression in transgenic lettuce can give rise to dehydration and salt stress resistance [10]; S-like Rnase, an important family of RNA-degrading enzymes in plants, are close molecular relatives to the S-Rnases, but their functions are not restricted to pistil but also in phosphate-starvation processes, senescence, wounding and pathogen defense [11], it was reported that the over-expression of an S-like ribonuclease gene, OsRNS4, confers enhanced tolerance to high salinity in rice [12]; F-box proteins (HVU006270.1), are proteins containing at least one F-box domain, which functions in signal transduction and regulation of the cell cycle; jasmonate ZIM domain-containing protein (HVU013546.1), which is a key mediators of jasmonate signalling include MYC transcription factors [13]; zinc finger protein CONSTANS-like (HVU000680.1), a B-box-type zinc finger domain containing protein, is a transcription activator and may be involved in fruit ripening and stress responses [14]; subtilisin-like proteases (HVU010846.1), also named subtilases, are serine proteases that fulfill highly specific functions in plant development and signaling cascades, several subtilisin-like proteases are associated to plant–pathogen resistance [15]; SNF1-type serine-threonine protein kinase (HVU018682.1), which was studied extensively by many researches, play essential roles in regulating stress-responsive gene expression in response to many biotic and abiotic stress; protein phosphatase 2C (HVU037966.1 and HVU021931.1); hyperosmolality-gated Ca2+ permeable channel (HVU011974.1), voltage-gated ion channels with a permeability to the calcium ion Ca2+, which serves as an important second messenger participating in signal transduction of various environmental stresses; Glucan 1,3-beta-Glucosidase (HVU014782.1), an exocellulase with specificity for 1,3-beta-D-glucasidic linkages, catalyzes hydrolysis of beta-D-glucose units from the non-reducing ends of 1,3-beta-D-glucans, releasing glucose.
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