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Screening of sensitive genes in floral organs of rice
under heat and drought stress

PENG Yan'?, LIU Yuewu?, LIU Bohan®, CHEN Xinbo'"

(1.Key Laboratory for Crop Gene Engineering of Hunan Province, Changsha, Hunan 410128, China; 2.College of
Information and Intelligence, Hunan Agricultural University, Changsha, Hunan 410128, China; 3.College of Agronomy,
Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Using Oryza sativa cv. N22 as materials, a total of 47 differentially expressed sensitive genes were screened
from anthers and pollinated pistils of rice under heat stress and combined heat and drought stresses by database retrieval
and literature mining. The expression patterns and bioinformatics analysis of sensitive genes were performed. The results
show that: (1) 47 sensitive genes were mainly enriched in HSP20, HSP70, Tetratricopeptide repeat, ClpA/B, Dnal,
FKBP-type peptidyl-prolyl cis-trans isomerase domain and EF-hand protein domains, and most of them were
up-regulated in anthers and pollinated pistils under heat stress and combined heat and drought stresses, which were
beneficial to the resistance of rice floral organs to stress-induced intracellular protein damage. (2) 47 sensitive genes were
mainly involved in some stress-related biological processes and metabolic pathways. In addition, the sensitive genes were
also related to HSP90 chaperone cycle for steroid hormone receptors and protein methylation. (3) Based on prediction, 28
possible upstream miRNAs of 13 sensitive genes were obtained and miR164, miR156 and miR5162 might be the key

miRNAs that play an important role in fertility, heading, senescence and phospholipid metabolism during rice
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Fig. 1 The Venn diagram analysis on the DEGs in rice anthers
and pollinated pistils under heat stress and combined

heat and drought stress
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Table 1 The expression of 47 sensitive genes under heat stress and combined heat and drought stress

FEP 1D FEH 445 A(H) AD+H) PH) PD+H) R
LOC_0s01g04340 HSP16.6 1 1 i i Heat Shock Protein
LOC_0s01g04370 HSP16.9A i i i i Class I Heat Shock Protein 1
LOC_0s01g07530 RS5 l il i i Galactinol-Sucrose Galactosyltransferase
LOC_0s01g08860 HSP18.0 i i 1 1 Class II Small Heat Shock Protein
LOC_0s01g55270 BHT i T 1 1 Calcyclin-Binding Protein
LOC_0s01g67054 CRT3 1 1 1 1 Calreticulin—3
LOC_0s01g72940 PSD2 l l l l Phosphatidylserine Decarboxylase Proenzyme 2
LOC_0s02g08490 CLPB3 T T T T Chaperone Protein Clpb3, Mitochondrial
LOC_0s02g15930 BAG 6 1 T T 1 Bag Family Molecular Chaperone Regulator 6
LOC_0s02g28980 FKBP62c i i i i Fk506 Binding Protein 62¢
LOC_0s02g40900 RBP42 i i i 1 RNA-Binding Protein 42
LOC_0s02g52150 HSP24.1 i i 1 1 Heat Shock Protein, Mitochondrial
LOC_0s02g54140 HSP18.6 i i 1 1 Class III Heat Shock Protein
LOC _0s03g02260 1SC24 1 1 1 1 Iron—Sulfur Cluster Protein 24
LOC_0s03g04080 1 1 1 1 Conserved Hypothetical Protein
LOC _0s03g11910 HSPAS8 1 1 T i Heat Shock Protein 8
LOC_0s03g14180 HSP26.7 1 1 T i Heat Shock Protein, Chloroplastic
LOC_0s03g15960 HSP17.9 i i i i Class I Heat Shock Protein
LOC_0s03g16020 HSP17.4 i i i i Class I Heat Shock Protein
LOC_0s03g16030 HSP18.1 T T 1 1 Class I Heat Shock Protein
LOC_0s03g16040 HSP17.7 T T 1 1 Class I Heat Shock Protein
LOC_0s03g16920 HSP70 1 1 1 1 Heat Shock Protein
LOC_0s03g53400  LIFEGUARD 2 1 1 1 1 Protein Lifeguard 2
LOC_0s04g01740 HSP82 1 T i i Heat Shock Protein 82
LOC_0s04g05010 CBSX5 1 1 T i CBS Domain Containing Membrane Protein
LOC_0s04g28420 FKBP62b i i i i Fk506 Binding Protein 62b
LOC_0s04g36750 HSP23.2 i i i i Heat Shock Protein
LOC_0s04g45480 STI1B T T 1 1 Stress—Induced Protein 1B
LOC_0s04g59120 UMAMIT7 l l l l Watl-Related Protein At1g68170
LOC_0s05g03910 RPAP3 1 1 1 1 RNA Polymerase li-Associated Protein 3
LOC_0s05g38530 CtHSP70-1 1 1 1 1 Cytosolic Heat Shock Protein 70—1
LOC _0s05g44340 CLPB1 T 1 i i Chaperone Protein Clpbl
LOC_0s06g02620 DjA9 T 1 T i Chaperone Protein Dnaj
LOC_0s06g09560 DjC53 i i i i Dnaj Homolog Subfamily B Member 6
LOC_0s06g14240 HSP16.0 i i i i Heat Shock Protein, Peroxisomal
LOC_0s06g39260 UTR3 T T 1 1 Udp-Galactose/Udp-Glucose Transporter 3
LOC_0s06g46270 OMTN4 l T l 1 Nac Domain—Containing Protein 21/22
LOC_0s06g46900 HSA32 1 1 1 1 Protein Heat—Stress—Associated 32
LOC 0s07g36490 - 1 1 1 1 Glycine—Rich Rna—Binding Protein 4, Mitochondrial
LOC_0s08g39560 - T 1 1 T OTU-Like Cysteine Protease Family Protein
LOC _0s09g27830 PDIL2-3 1 1 T 1 Protein Disulfide Isomerase-Like 2-3
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LOC_0s09g35790 HSFB2c 1 1 i i Heat Stress Transcription Factor B-2¢
LOC_0Os11g04560 CML36 i i 1 | Probable Calcium-Binding Protein Cml36
LOC_Os11g05170 - T T 1 1 Conserved Hypothetical Protein
LOC Os11g13980 HSP21.9 1 1 1 1 Heat Shock Protein
LOC_Os11g32890 - T i i il Conserved Hypothetical Protein
LOC _0s12g04360 CML36 T 1 1 l Probable Calcium-Binding Protein Cml36
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Fig.3 The functional enrichment analysis result of 47 sensitive genes
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Table 2 The putative miRNAs of sensitive genes

FEA 1D miRNA VUL SR LD
LOC_0s01g55270 0sa-—miR 1439, osa-miR5162, osa-miR812a, osa-miR812b, osa-miR812c, 2.5 Bl
osa-miR812d, osa-miR812e
LOC_0Os01g55270 osa—miR812s 2.5 T
LOC_0Os01g72940 osa-miR156k 3.0 Y
LOC_0s02g08490 osa-miR2878-3p 3.0 Ik
LOC_0s02g40900 0sa-miR5156 3.0 ) E|
LOC_0s03g11910 0sa-miR5498 2.5 ) E|
LOC_0s04g28420 0sa-—miR529b 3.0 RPIE
LOC_0s04g45480 osa—miR812g, osa—miR812h, osa—miR812i, osa—miR812j, osa—miR414 2.5 T
LOC_0s05g44340 osa-miR5144-3p 3.0 T
LOC_0s06g02620 osa—miR1848 3.0 B
LOC_0s06g09560 osa-miR1862e 2.0 1) E|
LOC_0s06g09560 0sa-miR1862f, osa-miR1862g 3.0 BRI
LOC_0s06g46270 osa-—miR 164a, osa—miR164b, osa—miR164d, osa—miR164f 1.0 )&
LOC_0s08g39560 osa-miR5513 3.0 T
LOC_0Os12g04360 0sa—miR5162 1.5 Y|
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