cis-Zeatin is an active cytokinin that mediates gene expression and delays leaf senescence in tomato under salt stress
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Supplemental Table S1: Primers designed for the qRT-PCR
	Gene Name
	Gene ID
	Forward Primer
	Reverse Primer

	SlRR6-Like
	Solyc03g113720
	GCCTGGGATGACTGGCTATG
	GCGAGGCAAAATCTTCTCCG

	SlACD2
	Solyc03g044470

	CGAGCCCTTGTCTCTCCATC
	CATCAATGCGAATGGCCTGG

	SlNDHB2
	Solyc03g062720

	TCCAGAGGTGGCATTGCTTT
	TCTTCGGGACGGGGAGTTTA

	SlCRF5
	Solyc01g095500

	AGAGGCCATGGGGAAAATGG
	CCGCTTCTTCAGCGGTATCA

	TIP41
	Solyc10g049850

	AGCTGCTGGAGAGAAACCAC
	TCCAACATGGAGTTTTTGAGTCT





















Supplemental Table S2: DEG count across treatments and timepoints – The table indicates the progression of the DEG counts of cis-Zeatin (cZ) and trans-Zeatin (tZ) at each 2 h and 72 h ± NaCl treatment.
	Treatment across timepoints
	Upregulated DEG count
	Downregulated DEG count
	Total DEG count

	cZ 2 h 
	31
	157
	188

	tZ 2 h 
	127
	119
	246

	cZ 72 h
	205
	84
	289

	tZ 72 h
	350
	398
	748

	[cZ + NaCl] 2 h
	181
	79
	260

	[tZ + NaCl] 2 h
	179
	136
	315

	[cZ + NaCl] 72 h
	1588
	1731
	3319

	[tZ + NaCl] 72 h
	1401
	1511
	2912

	NaCl 2 h 
	616
	568
	1184

	NaCl 72 h 
	3011
	4213
	7224





Supplemental Table S3: Unique gene regulation under salt treatment at 2 h and 72 h time point – The gene ID of the tomato is indicated with the gene name along with the summarized gene function. The DEGs are expressed uniquely at 2 h and 72 h time point under salt treatment and they are not regulated by Cytokinin (CK) ± NaCl treatment at 2 h or 72 h time points. The values are indicated in the Log2 Fold Change (Log2FC) and the adjusted p-value for the DEGs with a Padj <0.05.
	Unique gene regulation under salt treatment at 2h

	Gene ID
	Gene Name
	Gene Function
	Log2FC
	padj

	Solyc10g006200
	RTL2
	RNA degradation/ modification
	-8.18
	0.032

	Solyc01g098490
	SFP1
	Sugar transporter
	6.15
	0.015

	Solyc03g098210
	CNGC
	Sodium transporter
	1.80
	3.25E-05

	Solyc02g070530
	KAT1
	Potassium transporter
	2.02
	0.00013

	Solyc02g080390
	CaM
	Binding protein
	-9.00
	0.013

	Solyc03g116890
	WRKY39
	Transcription factor
	1.93
	0.029

	Solyc02g076750
	CP14
	Redox regulation
	-8.99
	0.047

	Solyc09g013150
	PHT
	Phosphate transporter
	-2.44
	0.014

	Solyc09g007760
	PIP2
	Water/small molec move
	2.50
	0.034

	Solyc11g008440
	SLC
	Amino acid transporter
	-3.06
	5.19E-05

	Solyc01g005440
	JAZ2
	Jasmonic acid signaling
	1.28
	0.0084

	Solyc04g071610
	ASR1
	ABA signaling pathway
	2.31
	0.0060

	Solyc11g018800
	POD
	Redox reaction
	-3.09
	0.00098

	Solyc10g076410
	PYL6
	ABA signaling pathway
	-2.48
	0.014

	Unique gene regulation under salt treatment at 72h

	Solyc01g005020
	SOS1
	Salt regulation
	-1.64
	0.038

	Solyc09g014990
	WRKY33
	Transcription Factor
	3.05
	9.4E-12

	Solyc04g077480
	BHLH034
	Transcription Factor
	-1.14
	0.044

	Solyc06g074230
	CASP1
	Casparian strip associated
	11.00
	0.0091

	Solyc05g006950
	COG7
	Glycosylation
	-1.58
	0.043

	Solyc07g008010
	R2R3MYB82
	Transcription factor
	-7.40
	0.043

	Solyc02g080890
	WRKY6
	Transcription factor
	3.83
	1.63E-19

	Solyc01g102290
	LTI6b
	Salt regulation
	-1.64
	0.038

	Solyc08g078180
	ERF-A1
	Ethylene signaling
	1.71
	0.029

	Solyc12g017410
	ZNF76
	Transcription factor
	-4.11
	0.014

	Solyc03g116100
	R2R3MYB31
	Transcription factor
	4.90
	1.99E-38

	Solyc11g005920
	NAC16
	Transcription factor
	1.86
	2.86E-06

	Solyc05g005450
	SGS3
	Sup of gene silencing
	23.08
	2.91E-26

	Solyc02g086930
	HAT5
	Transcription factor
	-3.84
	1.59E-23

	Solyc02g063070
	TFT4
	Salt tolerance
	-2.00
	1.11E-22

	Solyc06g009330
	TASK-3
	Potassium transporter
	2.60
	5.03E-15







Supplemental Table S4: DEGs are commonly regulated by cis-Zeatin (cZ) and trans-Zeatin (tZ) ± NaCl treatment at 2 h and 72 h timepoint – A total of 8 DEGs are identified in non-salt treatment while 18 DEGs are in salt treated samples, respectively. The gene IDs and the gene descriptions are indicated based on the solgenomics.net gene descriptions
	DEGs commonly regulated by cZ and tZ under non-NaCl treatment at 2 h and 72 h timepoint

	Gene ID
	Gene Description

	Solyc03g116850
	Cyclic nucleotide-gated channel 6 

	Solyc04g008110
	Histidine kinase 4

	Solyc09g082080
	Ovate family protein 19

	Solyc10g079600
	Two-component response regulator ARR9 

	Solyc08g079020
	Adenine phosphoribosyltransferase 

	Solyc02g071220
	Type-A response regulator2

	Solyc11g006310
	Protein GAMETE EXPRESSED 1 

	Solyc05g006420
	Two-component response regulator ARR3 

	DEGs commonly regulated by cZ and tZ under NaCl treatment at 2 h and 72 h timepoint

	Solyc03g112740
	Homeobox protein knotted-1-like 1 (KNOX2)

	Solyc10g008780
	TCP transcription factor 30

	Solyc03g026040
	Leucine-rich repeat receptor protein kinase 

	Solyc12g056671
	Serine/threonine-protein phosphatase 7 long form-like protein 

	Solyc01g006460
	Non-structural maintenance of chromosomes element 4-like protein B 

	Solyc02g084530
	Transmembrane/coiled-coil protein (DUF726) 

	Solyc06g076550
	Glycosyltransferase 

	Solyc10g007450
	Protein trichome birefringence-like 42 

	Solyc02g088190
	MYB transcription factor 16

	Solyc04g005840
	Glycerol-3-phosphate acyltransferase 

	Solyc12g100150
	LOB domain-containing protein 4 

	Solyc01g104230
	F-box protein 

	Solyc10g150117
	Unknown protein

	Solyc06g066840
	2-oxoglutarate (2OG) and Fe (II)-dependent oxygenase superfamily protein 

	Solyc08g005110
	RING/U-box superfamily protein 

	Solyc06g008368
	Plant resistance protein 

	Solyc06g008990
	Fantastic four-like protein 

	Solyc08g074510
	TATA-binding protein-associated factor BTAF1 





Supplemental Table S5: Selected list of DEGs uniquely and commonly regulated by cis-Zeatin (cZ) and trans-Zeatin (tZ) under salt treatment at 72 h - The gene ID of the tomato is indicated with the gene name along with the summarized gene function. The values are indicated in the Log2 Fold Change (Log2FC). Asterisks (**) indicate the significance of the p value p<0.05.
	DEGs commonly regulated by [cZ +NaCl], [tZ+NaCl] and NaCl at 72 h

	Gene ID
	Gene Name
	Gene Description
	Log2FC cZ+NaCl
	Log2FC tZ+NaCl
	Log2FC NaCl

	Solyc12g007230
	IAA8
	Auxin signaling
	20.47 **
	20.9 **
	-23.19**

	Solyc05g026380
	KEA4
	K+ transporter
	20.83 **
	19.76 **
	-22.82**

	Solyc01g068190
	HCF153
	Chlorophyll
	20.53 **
	20.68 **
	-21.63**

	Solyc03g044470
	RCCR
	Chlorophyll
	20.78 **
	19.73 **
	-22.57**

	Solyc12g008430
	ME
	Starch synthesis
	18.07 **
	19.65 **
	-16.80**

	Solyc05g025910
	SS
	Starch synthase
	5.15 **
	6.49 **
	-6.57**

	Solyc07g063230
	CTL-like
	Chloride transporter
	7.40 **
	7.48 **
	-6.60**

	Solyc08g066660
	TINY
	Ethylene TF
	5.60 **
	5.86 **
	-3.53**

	Solyc05g052420
	PYL6
	ABA signaling
	5.00 **
	6.16 **
	-6.84**

	Solyc07g042820
	Cem
	Chloroplast
	17.52 **
	20.48 **
	-21.46**

	Solyc02g084850
	TAS14
	ABA signaling
	-0.82
	-19.87 **
	30.82**

	DEGs commonly regulated by [tZ+NaCl] and NaCl at 72 h

	Solyc04g051360
	ETN
	Ethylene TF
	0.00
	17.30 **
	-12.88**

	Solyc11g005980
	CalS
	Plasma membrane
	-0.65
	-30.62 **
	36.70**

	Solyc06g054620
	ZNF43
	Transcription factor
	2.40
	10.25 **
	-11.84 **

	Solyc06g072890
	WUS11
	Transcription factor
	-1.00
	-20.48 **
	27.53 **

	Solyc08g079150
	SAUR32
	Auxin signaling
	-0.11
	-19.54 **
	25.98 **

	Solyc02g081970
	VSR1
	Protein sorting
	0.07
	1.53 **
	-2.52 **

	Solyc12g036170
	PNSB4
	Photosynthesis
	-2.20
	-7.53 **
	10.69 **

	Solyc11g011210
	GRP12
	Gibberellin signaling
	1.44
	7.44 **
	-6.92 **

	Solyc02g088660
	BAG8
	Apoptosis
	-0.14
	1.26 **
	-1.96 **

	Solyc06g007770
	ERD
	ER-prot retain recept
	3.19
	8.24 **
	-6.37 **

	DEGs commonly regulated by [cZ +NaCl] and NaCl at 72 h

	Solyc12g036120
	ABCC2
	Transporter
	36.23 **
	0.00
	-32.61 **

	Solyc07g017260
	tRNA-PUS
	pseudouridine form.
	18.44 **
	0.00
	-19.21 **

	Solyc00g500125
	TIC 214
	Chloroplast
	-6.02 **
	-0.12
	3.39 **

	Solyc07g066150
	PsaG
	Photosynthesis
	-2.80 **
	-1.14
	2.19 **

	Solyc04g008630
	ATG9
	Autophagy
	1.02 **
	0.13
	0.72**

	Solyc07g064100
	CRR41
	Stress response
	-28.52 **
	-1.69
	29.62**

	Solyc09g008550
	NCS1
	Trans nucleobase
	6.19 **
	2.74
	-5.21**

	Solyc11g071710
	Thylakoid lumen 17.1
	Photosynthesis
	6.47 **
	0.00
	-6.23**

	Solyc10g083290
	CIN6
	Cell wall associated
	-0.97 **
	0.28
	1.47**

	DEGs commonly regulated by [cZ +NaCl] and [tZ+NaCl] at 72 h

	Solyc04g039650
	PRPP4
	Nucleotide synthesis
	-24.25 **
	-20.16 **
	0.13

	Solyc03g033590
	SAUR20
	Auxin signaling
	-19.29 **
	-19.67 **
	2.19

	Solyc01g057760
	DEAD2
	RNA binding
	0.96 **
	0.95 **
	-0.51

	Solyc09g008000
	ABCG24
	Transporter
	6.12 **
	7.35 **
	-4.5

	Solyc05g006200
	TRMT5
	tRNA methylation
	1.52 **
	1.02 **
	-0.17

	Solyc05g007160
	MYB110
	Transcription factor
	-2.38 **
	-2.71 **
	1.34

	Solyc11g007920
	H2B
	DNA organization
	0.77 **
	0.69 **
	-0.06

	Solyc12g008520
	SUN32
	Calmodulin binding
	-3.85 **
	-8.30 **
	2.34

	Solyc08g067840
	PsbP
	Photosynthesis
	-8.66 **
	-7.27 **
	1.20

	Solyc02g081050
	Lyk12
	Signal transduction
	18.46 **
	19.62 **
	0.00

	DEGs uniquely regulated by NaCl at 72 h

	Solyc04g074920
	AER61
	Glycosylation
	-0.29
	0.70
	22.4**

	Solyc07g008040
	TOP5
	Corepressors
	0.45
	-0.63
	1.86**

	Solyc06g072330
	TIM14
	Protein translocation
	0.24
	-0.85
	2.77**

	Solyc07g042470
	SAUR64
	Auxin reg SAUR64
	-4.15
	-0.79
	22.93**

	Solyc02g030100
	Vps54
	Retrograde transport
	0.00
	0.00
	-19.74**

	Solyc11g069580
	CNGC15
	Ion transport
	-1.67
	0.10
	5.29**

	Solyc06g060120
	SWI3C
	Gibberellin signaling
	0.28
	0.09
	-1.93**

	Solyc01g079200
	GA2ox3
	Gibberellin signaling
	-1.50
	-0.45
	3.14**

	Solyc07g049500
	AGO6
	DNA methylation
	1.78
	1.33
	-2.82**

	Solyc02g079280
	SlMYB41
	TF
	-0.13
	-1.3
	9.0**

	DEGs uniquely regulated by [tZ+NaCl] at 72 h

	Solyc02g088953
	MULT3
	DNA mismatch rep
	0.37
	-48.42 **
	0.67

	Solyc02g037530
	ARF8B
	Auxin signaling
	0.07
	-22.18 **
	-1.03

	Solyc06g060310
	CAO
	Chlorophyll
	1.11
	-8.35 **
	-0.01

	Solyc05g007180
	JA1
	JA signaling
	-2.05
	-7.84 **
	1.99

	Solyc03g026100
	TAD3
	RNA editing
	0.84
	-7.58 **
	0.15

	Solyc02g086820
	CA
	Photosynthesis
	-1.77
	-2.86 **
	0.85

	Solyc03g124040
	mTERF
	Mito trans term fact
	0.72
	-1.31 **
	-1.03

	Solyc08g021820
	IAA29
	Auxin signaling
	-0.08
	-6.49 **
	-1.94

	Solyc04g010040
	RBP42
	Alt splicing reg.
	-0.14
	-8.04 **
	2.82

	DEGs uniquely regulated by [cZ +NaCl] at 72 h

	Solyc08g061000
	DHX15
	Defense
	0.85 **
	0.13
	-0.32

	Solyc09g065620
	Chlase
	Chlorophyll
	14.21 **
	0.00
	0.00

	Solyc08g082400
	CRR31
	Chlorophyll
	-1.91 **
	-0.24
	0.04

	Solyc07g007650
	TOC90
	Chloroplast
	1.32 **
	0.91
	-0.91

	Solyc12g098450
	NIPA
	Mg transporter 
	-4.44 **
	-1.27
	1.62

	Solyc11g062390
	SCAB1
	Stomata related
	-0.84 **
	0.47
	0.11

	Solyc01g057310
	POK2
	Cell positioning
	-20.25 **
	0.68
	0.57

	Solyc02g080120
	GA2ox8
	Gibberellin signaling
	-22.35 **
	-1.43
	1.42

	Solyc02g079950
	PsbQ3
	Photosynthesis
	-1.94 **
	-0.08
	0.77

	Solyc04g071600
	ASR5
	ABA signaling
	-2.69 **
	-0.13
	0.51





Supplemental Table S6: The antagonistic gene regulation by cis-Zeatin (cZ) and trans-Zeatin (tZ) ± NaCl treatment – Antagonistic effect of cZ and tZ were determined by pooling the upregulated genes with the downregulated genes of the other hormone type and vice versa. The table indicates that no hormone shows antagonistic effect in non-salt treatment and 2 h salt treatment. However, at 72 h salt treatment, 32 DEGs are upregulated by cZ and downregulated by tZ. Similarly, 46 DEGs are downregulated by cZ and upregulated by tZ.
	Non salt treatment

	Hormone
	Regulation
	Time
	Regulation
	Time

	
	
	2 h
	72 h
	
	2 h
	72 h

	cZ
	Upregulation
	31
	205
	Downregulation
	157
	84

	tZ
	Downregulation
	119
	398
	Upregulation
	127
	250

	Shared by cZ and tZ
	0
	0
	
	0
	0

	Salt treatment

	Hormone
	Regulation
	Time
	Regulation
	Time

	
	
	2 h
	72 h
	
	2 h
	72 h

	cZ
	Upregulation
	1811
	1588
	Downregulation
	79
	1731

	tZ
	downregulation
	136
	1511
	Upregulation
	179
	1401

	Shared by cZ and tZ
	0
	32
	
	0
	46



