Supplementary Table S1. The summary of methods/deices and software/websites used in the study.
	Parameters
	Device/software/websites
	Descriptions

	Chlorophyll content
	SPAD
	Measuring leaf chlorophyll content

	Photosynthesis rate
	Li-Cor 6400 portable infrared gas analyzer (IRGA)
	Photosynthetic activity based on photosynthetically active radiation (PAR in) of 1500 mol/m2, was measured between 10:20 to 11:40 am on a sunny day to determine the photosynthesis rate of safflower seedlings in CT and DT treatments

	Soil field capacity (FC)

	Oven 
(100 °C for 48 h)
	Measuring soil field capacity based on the moisture content 

	RNA extraction
	GenUP Total RNA Kit 
(Biotechrabbit) (Berlin, Germany)
	Extraction was done following the manufacturer’s protocols, and briefly, 100 mg of seedling tissue was extracted using an extraction buffer containing 1% β-mercaptoethanol

	RNA quality assesment
	Agarose gel,
NanoDrop spectrophotometer 
(Thermo Fisher Scientific, Waltham,‌ MA, ‌USA)

	RNA quality was assessed using 1% agarose gel, and the quantity was obtained by a NanoDrop spectrophotometer 

	cDNA synthesis
	AddScript kit 
(Daejeon, South Korea)
	cDNA synthesis was performed using the AddScript kit according to the manufacturer's protocol.

	Transcriptome Sequencing
	Illumina Novaseq 6000 platform  

	RNA sequencing was performed using Illumina Novaseq 6000 platform using Flow cell SP XP (100×two cycles, paired-end, and two biological replicates) 

	Quality Control 
	FASTQC v0.11.9 (21) 
	Quality control of trimmed reads 


	The safflower’s reference genome
	(http://safflower.scuec.edu.cn/) 
	The safflower’s reference genome (in FASTA format) and respective annotations (in GFF3 format) were downloaded from the database

	Trimming
	Trimmomatic
	Removing low-quality reads and retaining reads with a minimum length of 35 bases.

	Indexing of the reference genome
	HISAT2
	Indexing the reference genome

	Mapping and alignment
	HISAT2
	Mapping the trimmed short reads on the indexed reference genome. 

	Counting the transcripts
	StringTie v 2.2.1 (https://github.com/gpertea/stringtie)
	Obtaining the transcript counts of each annotated gene of safflower (22).

	Data normalization 
	NormalizeBetweenArrays function in R v 4.2.2 with edgeR
	To remove any batch effect, CPM data were normalized using the NormalizeBetweenArrays function in R version 4.2.2 with edgeR (25)

	 DEGs Identification
 
	glmFit function in R v 4.2.2 with edgeR and limma
	The significance of safflower genes:
 |fold change| ≥ 2 and p adjusted ≤ 0.05 

	Co-expression analysis 
	DiffCorr in R v 4.2.2 (27)
	The genes with more than 90% correlation were clustered in a single module

	Heatmap
	gplots in R v 4.2.2 (28)
	Drawing heatmaps

	Gene Ontology
KEGG pathway Identification
	g:profiler (https://biit.cs.ut.ee/gprofiler/gost) (29)
	The statistical analysis of gene ontology with adjusted p-value < 0.05, and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways

	Protein-protein interaction network

	STRING (https://string-db.org/),
 Cytoscape v3.10.1,
 CytoHubba plugin (http://apps.cytoscape.org/apps/cytohubba) 
	To unravel protein-protein interactions 

	Quantitative real-time PCR analysis 

	CFX-96™ Real-time PCR (BIORAD),
REST software
	To validate the reliability of RNA-seq results. The REST software was used to calculate the relative expression of the selected genes (32).






[bookmark: _GoBack]Supplementary Table S2. Primer sequences of selected up-and down-regulated genes for validation of RNAseq results by real-time qRT-PCR.
	Gene accessions
	Sequence (5'→3')
	Mean Tm (°C)
	PCR product size (bp)
	Type

	CtAH02T0031800
	TAACCAATTCGCCAACCAAA
CACAGGTAGTTTCCTCCCAATC
	60
	168
	Up

	CtAH08T0295200
	CGAACTTATGTCCCAACAGAGA
TTAGCAGCAGCATCCAAAG
	59.0
	160
	Up

	CtAH08T0162700
	TGAGAAGAAAGGACTGATGGAGAA
GCCAATCAAACACCGTACCA
	61
	200
	Up

	CtAH10T0219300
	ACCAAGAACCCATTACACATCC
TCATCCTTTCCATTACCACATC
	60
	166
	Down

	CtAH11T0022100
	GAATCGAACCCGAAGAATTTG
AAAACCCCTTTTACCTCCAACC
	61
	215
	Down

	CtAH11T0167300
	ACTGGATTTACTGGGCTGGA
CAAAGAGGAAGAAGACACAACAAGA
	60
	168
	Down





Supplementary Table S3. Quantitative and qualitative characteristics of RNA sequencing of safflower seedlings before and after trimming. Reads length range after trimming for all cases were 35-150 bp.
	Sample
	Code
	Number of raw reads
	GC content (%)
	Number of reads after trimming

	Normal 1 (F1)
	CT1-01
	17,338,832
	47%
	17,150,477

	Normal 1 (R1)
	CT1-02
	17,338,832
	47%
	17,150,477

	Normal 2 (F2)
	CT2-01
	16,280,739
	47%
	16,080,493

	Normal 2 (R2)
	CT2-02
	16,280,739
	48%
	16,080,439

	Stressed 1 (F1)
	ST1-01
	16,026,574
	46%
	15,858,399

	Stressed 1 (R1)
	ST1-02
	16,026,574
	46%
	15,858,399

	Stressed 2 (F2)
	ST2-01
	13,691,857
	46%
	13,532,584

	Stressed 2 (R2)
	ST2-02
	13,691,857
	46%
	13,532,584


F: forward reads, R: reverse reads.


Supplementary Table S4. The number of genes in each module identified in safflower seedlings under drought stress.
	Correlation of genes in each module
	Number of genes
	Module name

	0.9399
	383
	Module 1

	0.9529
	477
	Module 2

	0.9419
	138
	Module 3

	0.9759
	27
	Module 4

	0.9711
	47
	Module 5

	0.9877
	24
	Module 6





Supplementary Table S5. KEGG pathways were found for upregulated genes with adjusted p-value< 0.05 in safflower seedling.
	term name
	term id
	adjusted p_value
	negative log10 of adjusted 
p-value
	analyzed genes
	genes in category

	Metabolic pathways
	KEGG:01100
	1.7692E-05
	4.752219859
	250
	41

	Biosynthesis of secondary metabolites
	KEGG:01110
	0.00120626
	2.918560178
	250
	24

	Protein processing in endoplasmic reticulum
	KEGG:04141
	0.03801703
	1.42002181
	250
	6

	Nucleotide metabolism
	KEGG:01232
	0.00707129
	2.15050116
	250
	5

	Fatty acid degradation
	KEGG:00071
	0.00707129
	2.15050116
	250
	4

	Fatty acid metabolism
	KEGG:01212
	0.02438319
	1.612909457
	250
	4

	Peroxisome
	KEGG:04146
	0.03527368
	1.452549251
	250
	4

	Tyrosine metabolism
	KEGG:00350
	0.03527368
	1.452549251
	250
	3

	alpha-Linolenic acid metabolism
	KEGG:00592
	0.03527368
	1.452549251
	250
	3

	Autophagy 
	KEGG:04136
	0.03527368
	1.452549251
	250
	3

	beta-Alanine metabolism
	KEGG:00410
	0.03801703
	1.42002181
	250
	3





Supplementary Table S6. KEGG pathways were found for downregulated genes with adjusted p-value< 0.05 in safflower seedling.
	term name
	term id
	adjusted p_value
	negative log10 of adjusted p_value
	analyzed genes
	genes in category

	Metabolic pathways
	KEGG:01100
	1.28E-11
	10.89416807
	314
	62

	Biosynthesis of secondary metabolites
	KEGG:01110
	2.40E-08
	7.619753683
	314
	38

	Phenylpropanoid biosynthesis
	KEGG:00940
	0.0176445
	1.753390106
	314
	6

	Photosynthesis
	KEGG:00195
	0.0012282
	2.910737562
	314
	5

	Glycerolipid metabolism
	KEGG:00561
	0.0061023
	2.214509069
	314
	5

	Glycine, serine and threonine metabolism
	KEGG:00260
	0.0434683
	1.361827403
	314
	4

	Fatty acid elongation
	KEGG:00062
	0.0434683
	1.361827403
	314
	3





Supplementary Table S7. Protein kinases identified in response to drought stress in safflower seedlings.
	gene
	symbol
	protein
	type
	gene
	symbol
	protein
	type

	CtAH12T0187200.1
	ATG1C
	F4IRW0
	UP
	CtAH01T0069500.1
	LRKS5
	Q9FG33
	DOWN

	CtAH09T0296300.1
	CDPK7
	Q38873
	UP
	CtAH12T0194200.1
	MOB1A_MEDSF
	Q949G5
	DOWN

	CtAH05T0038000.1
	CIPK6
	O65554
	UP
	CtAH09T0225800.1
	NADK2
	Q9C5W3
	DOWN

	CtAH10T0005300.1
	CIPKE
	Q9LZW4
	UP
	CtAH02T0166800.1
	P4KG7
	Q9SI52
	DOWN

	CtAH09T0033600.1
	CIPKP
	Q8W1D5
	UP
	CtAH05T0013900.1
	PERK1
	Q9LV48
	DOWN

	CtAH09T0105400.1
	CK3
	Q9SZ92
	UP
	CtAH12T0157000.2
	PGKH_TOBAC
	Q42961
	DOWN

	CtAH12T0178900.2
	GMK2
	Q9M682
	UP
	CtAH09T0153500.1
	RGI4
	F4K6B8
	DOWN

	CtAH06T0246400.1
	ITPK3
	Q9SUG3
	UP
	CtAH09T0053000.1
	RGI4
	F4K6B8
	DOWN

	CtAH10T0047100.1
	PBL5
	Q9LQQ8
	UP
	CtAH03T0292100.1
	SAPK3_ORYSJ
	P0C5D6
	DOWN

	CtAH09T0118600.1
	PCKA1
	Q9T074
	UP
	CtAH05T0049100.3
	STY13
	Q9ZQ31
	DOWN

	CtAH08T0087100.1
	PPCK2
	Q93VK0
	UP
	CtAH05T0049100.1
	STY13
	Q9ZQ31
	DOWN

	CtAH11T0198600.2
	PUMPK
	Q9LSA9
	UP
	CtAH08T0188800.1
	TMK1
	P43298
	DOWN

	CtAH06T0070700.1
	PWD
	Q6ZY51
	UP
	CtAH02T0174800.1
	TMK1
	P43298
	DOWN

	CtAH07T0198700.1
	RLK7
	F4I2N7
	UP
	CtAH06T0072300.1
	TMK4
	Q9LK43
	DOWN

	CtAH04T0132300.1
	SPHK2
	F2Y4A3
	UP
	CtAH08T0233900.1
	TMK4
	Q9LK43
	DOWN

	CtAH05T0049100.3
	STY13
	Q9ZQ31
	UP
	CtAH08T0022800.1
	TMKL1
	P33543
	DOWN

	CtAH05T0049100.1
	STY13
	Q9ZQ31
	UP
	CtAH11T0238500.1
	Y1124
	C0LGE4
	DOWN

	CtAH09T0153800.1
	UKL3
	Q8VYB2
	UP
	CtAH09T0131300.1
	Y1461
	Q9ZVM9
	DOWN

	CtAH08T0046200.1
	Y3475
	C0LGP4
	UP
	CtAH04T0227500.1
	Y1680
	Q9M9C5
	DOWN

	CtAH08T0046200.4
	Y3475
	C0LGP4
	UP
	CtAH01T0077800.1
	Y1848
	Q9LP77
	DOWN

	CtAH08T0046200.1
	Y3475
	C0LGP4
	UP
	CtAH12T0010500.1
	Y1848
	Q9LP77
	DOWN

	CtAH11T0031700.1
	Y4372
	C0LGS3
	UP
	CtAH07T0174600.1
	Y1848
	Q9LP77
	DOWN

	CtAH07T0122700.1
	ACCR3
	Q9LY50
	DOWN
	CtAH05T0024800.1
	Y2267
	O48788
	DOWN

	CtAH03T0050400.1
	AHK2
	Q9C5U2
	DOWN
	CtAH12T0070000.1
	Y2296
	Q9SJG2
	DOWN

	CtAH08T0117600.1
	AK2
	O23653
	DOWN
	CtAH08T0122600.1
	Y3037
	Q8LFN2
	DOWN

	CtAH01T0003400.1
	AK2
	O23653
	DOWN
	CtAH08T0046200.1
	Y3475
	C0LGP4
	DOWN

	CtAH11T0021300.1
	BAME1
	O49545
	DOWN
	CtAH08T0046200.4
	Y3475
	C0LGP4
	DOWN

	CtAH01T0037800.1
	BAME1
	O49545
	DOWN
	CtAH08T0046200.1
	Y3475
	C0LGP4
	DOWN

	CtAH10T0026800.1
	HERK
	Q9LX66
	DOWN
	CtAH08T0227000.1
	Y3804
	Q9LRT1
	DOWN

	CtAH01T0211800.1
	HSL1
	Q9SGP2
	DOWN
	CtAH08T0006600.1
	Y4374
	Q9SUQ3
	DOWN

	CtAH08T0030200.1
	IRK
	Q9LY03
	DOWN
	CtAH03T0272100.1
	Y4374
	Q9SUQ3
	DOWN

	CtAH08T0225000.1
	KPYC_TOBAC
	Q42954
	DOWN
	CtAH02T0214400.1
	Y5185
	Q8LEB6
	DOWN

	CtAH07T0061500.1
	Y5248
	Q9FLV4
	DOWN
	
	
	
	


Up: up-regulated, DOWN: down-regulated


Supplementary Table S8. Protein transferases identified in response to drought stress in safflower seedlings.
	gene
	symbol
	protein
	type
	gene
	symbol
	protein
	type

	CtAH04T0025800.1
	ATXR3
	O23372
	UP
	CtAH11T0235800.1
	MBOA1
	F4IDU4
	DOWN

	CtAH03T0158500.1
	URT1
	O64642
	UP
	CtAH08T0234600.1
	GLYC4
	O23254
	DOWN

	CtAH06T0216300.3
	WSD11
	Q5KS41
	UP
	CtAH10T0151200.1
	GPAT6
	O80437
	DOWN

	CtAH09T0188800.1
	METL2
	Q8LFA9
	UP
	CtAH10T0242100.1
	GSTF9 
	O8085
	DOWN

	CtAH07T0200900.1
	DAPAT 
	Q93ZN9
	UP
	CtAH04T0006200.1
	SMT2
	Q39227
	DOWN

	CtAH10T0034000.1
	RFS2
	Q94A08
	UP
	CtAH06T0204100.1
	GPAT8
	Q5XF03
	DOWN

	CtAH01T0008200.1
	GLYP3
	Q94JQ3
	UP
	CtAH11T0046800.2
	GAUT9
	Q9FWA4
	DOWN

	CtAH05T0120800.1
	TAT2
	Q9FN30
	UP
	CtAH11T0238400.1
	1A110
	Q9LQ10
	DOWN

	CtAH02T0120100.1
	GSTUH
	Q9FUS8
	UP
	CtAH08T0275800.1
	CSLA9
	Q9LZR3
	DOWN

	CtAH06T0285400.1
	U90A1
	Q9ZVX4
	UP
	CtAH10T0128500.1
	MUC21
	Q9SS43
	DOWN

	CtAH06T0231500.1
	PMTO
	Q6NPR7
	DOWN
	CtAH04T0005900.1
	ASMT
	Q9T003
	DOWN

	CtAH02T0045500.1
	XG113
	Q8VXZ5
	DOWN
	CtAH11T0201300.1
	U73C3
	Q9ZQ96
	DOWN

	CtAH06T0290100.1
	BCAL2
	Q9ASR4
	DOWN
	CtAH06T0247300.1
	CSLCC
	Q9ZQB9
	DOWN

	CtAH02T0217300.1
	DGAT3
	Q9C5W0
	DOWN
	CtAH11T0166900.1
	IRX7
	Q9ZUV3
	DOWN

	CtAH09T0099300.2
	HAC1
	Q9C5X9
	DOWN
	CtAH05T0018100.1
	GLYT3
	Q9FFN2
	DOWN

	CtAH09T0024100.1
	ISS1
	Q9C969
	DOWN
	
	
	
	


Up: up-regulated, DOWN: down-regulated

