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Fig. S1. Relative expression of TaPer12-3A by qRT-PCR.

A. Relative expression of TaPer12-3A in Waitoubai (WTB) seeds treated with high temperature by transcriptome sequencing. B. Relative expression of TaPer12-3A in different wheat tissues obtained from the public expression database. C. Relative expression of TaPer12-3A in WTB seeds treated with high temperature by qRT-PCR. D. Relative expression of TaPer12-3A in different wheat tissues by qRT-PCR. **P < 0.01 indicates extreme significance.
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Fig. S2. Relative expression of TaPer12-3A in overexpression Arabidopsis and Col-0 seeds and germination tests of transgenic seeds.
A. Germination tests of the overexpression Arabidopsis (At-L2/-6/-9) and Col-0 seeds on the 7th day. B. Relative expression of TaPer12-3A in overexpression Arabidopsis (At-L2/-6/-9) and Col-0 seeds. RNA was extracted from seeds imbibed for 24 h. ND represents not detected. C. Germination percentages of the overexpression Arabidopsis (At-L2/-6/-9) and Col-0 seeds on the 7th day. **P < 0.01 indicates extreme significance.
Table S1. Specific primers used in this study.
	Experiments
	name
	
	Primer sequence (5′→3′)
	Temperature

	qRT-PCR
	TaActin
	Forwards
	CCTCTCTGCGCCAATCGT
	60℃

	
	
	Reverse
	TCAGCCGAGCGGGAAATTGT
	60℃

	
	OsActin
	Forwards
	AGGAAGGCTGGAAGAGGACC
	60℃

	
	
	Reverse
	CGGGAAATTGTGAGGGACAT
	60℃

	
	AtActin
	Forwards
	GTATGTGGCTATTCAGGCTGT
	60℃

	
	
	Reverse
	CTGGCGGTGCTTCTTCTCTG
	60℃

	
	OsNCED3 Os03g0645900
	Forwards
	CATGGTCAACCGCAACCTCCT
	60℃

	
	
	Reverse
	CATGGTCAACCGCAACCTCCT
	60℃

	
	OsCYP707A5 Os02g0703600
	Forwards
	GAAGAGCAGCTGCAGATTGC
	60℃

	
	
	Reverse
	GCGGAACAGAGGTAGCACTT
	60℃

	
	OsABI3 Os08g0101000
	Forwards
	TGCTCCCCAAAGAAGCAGAG
	60℃

	
	
	Reverse
	AAATCACCCTCCTGCAGCTC
	60℃

	
	OsGA20ox2 Os01g0883800
	Forwards
	GACAGCAGCTCAATCATGCG
	60℃

	
	
	Reverse
	GATGTTGATGACCATGGCGC
	60℃

	
	OsGA2ox1 Os05g0158600
	Forwards
	CGATGTGGAAGGGCTACAGG
	60℃

	
	
	Reverse
	GTGGCTCAGGCGGAGTGAGT
	60℃

	
	OsGASR1 Os06g0266800
	Forwards
	GAACCTGAGGCCGTGGGA
	60℃

	
	
	Reverse
	TTGTAGCAGGGGCAGGCG
	60℃

	
	TaPer12
	Forwards
	GCAGCCAGCGCGACTTCTTC
	60℃

	
	
	Reverse
	CGTCAGCAGTGCCGGTGTTG
	60℃

	gene cloning
	TaPer12-3A
	TaPerF
	AAGGTCACCTACACGTACCTAGC
	57℃

	
	
	TaPerR
	CAAGGAAACATAAGCATCGATC
	57℃


Table S2. Expression data of TaPer12-3A in grains of Waitoubai (WTB) and other wheat tissues.
	RNA-seq
	28DPA-NT
	28DPA-HT
	35DPA-NT
	35DPA-HT

	
	
	4.854787879
	9.337904762
	3.43878788
	11.14718615

	
	
	3.587454545
	9.667974026
	3.78225974
	12.14718615

	
	
	4.362424242
	10.16761905
	3.120865801
	13.06618182

	qRT-PCR
	28DPA-NT
	28DPA-HT
	35DPA-NT
	35DPA-HT

	
	
	6.32833
	7.413028
	5.064952
	9.539404

	
	
	5.77714
	11.897242
	5.746827
	12.743986

	
	
	6.471551
	12.037075
	4.766283
	12.732601

	RNA-seq
	root
	stem
	leaf
	spike
	grain

	
	0
	0.009855
	0.002022
	0.019561
	0.748813

	
	0
	0.007215
	0.001481
	0.004967
	0.642593

	
	0
	0.026925
	0.005525
	0.034155
	0.855033

	qRT-PCR
	root
	stem
	leaf
	spike
	grain

	
	0
	0.02542848
	0.00538446
	0.0351912
	1.526

	
	0
	0.0186147
	0.00394482
	0.050680313
	1.616267

	
	0
	0.06947166
	0.00471374
	0.0103824
	1.7737


Table S3. Expression data of TaPer12-3A in overexpression Arabidopsis and rice lines and germination phenotypes of transgenic seeds.
	qRT-PCR
	Col-0
	At-L2
	At-L6
	At-L9
	Nip
	35S:TaPer12-2
	35S:TaPer12-3
	35S:TaPer12-5

	
	0.00 
	12.36 
	16.17 
	16.12 
	0.00 
	6.62 
	4.77 
	5.47 

	
	0.00 
	15.08 
	17.12 
	18.84 
	0.00 
	5.74 
	3.48 
	5.04 

	
	0.00 
	14.73 
	14.34 
	16.51 
	0.00 
	6.50 
	4.79 
	4.95 

	GP(%)
	Col-0
	At-L2
	At-L6
	At-L9
	Nip
	35S:TaPer12-2
	35S:TaPer12-3
	35S:TaPer12-5

	
	82 
	93 
	98 
	97 
	71 
	98 
	88 
	96 

	
	86 
	98 
	96 
	100 
	74 
	96 
	91 
	93 

	
	79 
	95 
	99 
	100 
	74 
	94 
	95 
	90 


Table S4. Gibberellic acid (GA), abscisic acid (ABA), and hydrogen peroxide (H2O2) contents and peroxidase (POD) activity data of seeds of the overexpression line 35S:TaPer12-2 and Nipponbare (Nip).
	GA (pmol/ml)
	Nip
	35S:TaPer12-2

	0h
	8.43
	8.61
	7.54
	13.1
	11.43
	12.43

	24h
	8.17
	9.95
	9.04914
	17.23
	15.17
	16.17

	48h
	9.95
	9.17
	9.61
	18.01
	16.55
	17.95

	72h
	13.61
	12.43
	14.43
	17.99
	18.14
	16.14

	ABA (pmol/ml)
	Nip
	35S:TaPer12-2

	0h
	10.03
	10.23
	9.54
	9.088769
	8.43
	9.13

	24h
	9.81
	10.27
	9.04914
	4.970776
	5.17
	6.17

	48h
	8.81
	7.89
	9.61
	5.01
	4.55
	3.95

	72h
	7.43
	8.97
	9.43
	2.99
	3.14
	2.14

	POD (U/g)
	Nip
	35S:TaPer12-2

	0h
	633.9
	596.8
	613.4
	961.03
	860.06
	955.93

	24h
	707
	657
	660
	1050.7
	1150.7
	960.507

	48h
	731
	691
	746
	1311.2
	1221.2
	1450.2

	72h
	842.57
	897.08
	904.29
	1298.57
	1314.39
	1214.39

	H2O2 (U/g)
	Nip
	35S:TaPer12-2

	0h
	7.021
	6.42
	8.41
	5.237
	4.623
	4.476

	24h
	9.048
	10.048
	8.048
	7.048
	6.848
	6.648

	48h
	10.5541
	14.162
	13.61
	6.4757
	8.4143
	7.3996

	72h
	14
	16
	15.2
	7.3
	7.14
	6.9


Table S5. Expression data of the key genes involved in GA and ABA biosynthesis, catabolism, and signaling pathways in seeds of the overexpression line 35S:TaPer12-2 and Nip.
	OsGA20ox2
	Nip
	35S:TaPer12-2

	0h
	1.03
	0.99
	1.3
	2.237
	1.623
	1.76

	24h
	1.81
	1.08
	1.31
	3.048
	2.848
	2.648

	48h
	2.29
	1.9
	2.03
	3.4757
	2.9143
	3.3996

	72h
	2.43
	2.85
	3.15
	4.3
	3.8
	4.39

	OsGA2ox1
	Nip
	35S:TaPer12-2

	0h
	7.0845
	5.697
	6.1711
	4.2045
	3.9
	4.566

	24h
	4.572
	5.22
	4.32
	3.072
	3.672
	2.7

	48h
	3.63645
	3.4977
	4.1
	2.14845
	3.1989
	2.3346

	72h
	2.138571
	2.72176
	1.91807
	0.9945
	1.15895
	1.095

	OsGASR1
	Nip
	35S:TaPer12-2

	0h
	0.5115
	0.49
	0.4708
	0.7022
	0.9
	0.898

	24h
	0.68
	0.58
	0.78
	1.48
	1.8
	1.648

	48h
	0.835
	0.942
	0.8228
	2.0542
	1.9
	2.418

	72h
	1.1386 
	1.0782 
	1.1807 
	2.4500 
	2.1590 
	2.9500 

	OsNCED3
	Nip
	35S:TaPer12-2

	0h
	4.855 
	5.338 
	5.644 
	2.147 
	2.957 
	2.485 

	24h
	3.587 
	2.668 
	2.782 
	1.472 
	1.957 
	1.965 

	48h
	2.362 
	3.168 
	2.121 
	1.066 
	0.837 
	1.011 

	72h
	1.076 
	1.121 
	1.559 
	0.770 
	0.553 
	0.820 

	OsCYP707A5
	Nip
	35S:TaPer12-2

	0h
	0.2950 
	0.2826 
	0.2151 
	0.4050 
	0.5190 
	0.5179 

	24h
	0.4922 
	0.4345 
	0.4498 
	0.8535 
	1.0381 
	0.9504 

	48h
	0.4815 
	0.5433 
	0.4745 
	1.1847 
	1.0957 
	1.1945 

	72h
	0.6566 
	0.5218 
	0.4809 
	1.0129 
	1.2451 
	1.0849 

	OsABI3
	Nip
	35S:TaPer12-2

	0h
	0.4226 
	0.3979 
	0.4089 
	0.2687 
	0.3373 
	0.3429 

	24h
	0.2713 
	0.3380 
	0.3400 
	0.1700 
	0.1333 
	0.1338 

	48h
	0.1873 
	0.1607 
	0.1733 
	0.0874 
	0.0814 
	0.0967 

	72h
	0.1171 
	0.1517 
	0.1603 
	0.0657 
	0.0763 
	0.0595 


