Supplementary Table S1. miR398 expression under different stress conditions
	Plants
	Tissue
	Down/up regulation
	miRNA
	Fold Change
	Conditions
	References

	Arabidopsis thaliana
	Seedlings
	Down
	miR398a
	-2.45
	Nitrogen limitation
	(Pant et al. 2009; Liang et al. 2012)

	 
	Seedlings
	Down
	miR398
	
	Cu stress (↑)
	(Sunkar et al. 2006; Dugas and Bartel 2008)

	 
	Seedlings
	Down
	miR398
	
	Fe stress (↑)
	(Sunkar et al. 2006)

	 
	Seedlings
	Down
	miR398
	
	High light
	(Sunkar et al. 2006)

	 
	Seedlings
	Down
	miR398
	
	Methyl viologen stress (↑)
	(Sunkar et al. 2006)

	 
	Seedlings
	Down
	miR398
	
	Salt stress (↑)
	(Jagadeeswaran et al. 2009)

	 
	Seedlings
	Down
	miR398
	
	Pseudomonas syringae
	(Jagadeeswaran et al. 2009)

	 
	Leaves
	Down
	miR398
	-1
	Salt stress (↑)
	(Jia et al. 2009a)

	 
	Leaves
	Down
	miR398
	-2
	ABA stress (↑)
	(Jia et al. 2009a)

	 
	Seedlings
	Down
	miR398a
	-6.85
	Phosphate starvation
	(Pant et al. 2009)

	 
	Plants
	Up
	miR398
	
	Sucrose (↑)
	(Dugas and Bartel 2008)

	Brassica napus
	Seedlings
	Down
	miR398a, b
	
	Heat
	(Zhao et al. 2016)

	Glycine max
	Leaves & Roots
	Down
	miR398a
	-2
	Phosphate starvation
	(Zeng et al. 2010)

	Medicago truncatula
	Leaves & Roots
	Up
	miR398
	3
	Hg stress (↑)
	(Zhou et al. 2012) 

	 
	Leaves
	Down
	miR398
	0.93
	Hg stress (↑)
	(Zhou et al.2008) 

	 
	Leaves
	Down
	miR398
	0.98
	Cd stress  (↑)
	(Zhou et al. 2008) 

	 
	Leaves
	Down
	miR398
	0.93
	Al stress (↑)
	(Zhou et al. 2008) 

	 
	Shoot
	Up
	miR398a/b
	5.2/1.6
	Moderate Water deﬁcit
	(Trindade et al. 2010) 

	 
	Root
	Up
	miR398a/b
	2.1/1.4
	Moderate Water deﬁcit
	(Trindade et al. 2010) 

	Phaseolus vulgaris
	Root, Nodules, Leaves
	Down 
	miR398b
	0.2, 0.6,0.3
	Cu stress (↑)
	(Naya et al. 2014) 

	Populus tremula
	Leaves
	Up 
	miR398b/c
	>2
	UV- B
	(Jia et al. 2009b) 

	 
	Leaves
	Up-down-up
	miR398 
	2
	Salt stress (↑)
	(Jia et al. 2009a)

	 
	Leaves
	Up-down-up
	miR398 
	3
	ABA stress (↑)
	(Jia et al. 2009)

	Solanum lycopersicum
	Leaves
	Up 
	miR398
	1.61
	Phosphate starvation
	(Gu et al. 2010) 

	Zea mays
	Leaves
	Down 
	miR398b,c
	0.43
	Nitrogen limitation
	(Xu et al. 2011) 

	 
	Leaves
	Up 
	miR398
	2
	UV- B
	(Casati 2013)





Supplementary Table S2.The miR398 primer used for the stem loop PCR and RT-PCR investigations on the Medicago plants.
	U6
	Forward primer
	5'-ATTTGGACCATTTCTCGATTTGT-3'

	
	Reverse primer
	5'-CGATAAAATTGGAACGATACAGA-3'

	
	
	

	miR398a-5p
	Stem loop primer
	5'- GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCTTGTG-3'

	
	Forward primer
	5'-TCGCGGGAGTGACACTGAGAA-3'

	
	
	

	miR398a-3p
	Stem loop primer
	5'- GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAGGGG-3'

	
	Forward primer
	5'-GCGGCTTGTGTTCTCAGGTCA-3'

	
	
	

	
	Universal reverse primer
	5'-CCAGTGCAGGGTCCGAGGTA-3'











Supplementary Table S3. The miR398 sub families reported in higher plants, the sequences were retrieved from miRBase v22 and use for further analysis. 
	Families
	Plant species
	miR398
	miR398-3p
	miR398-5p
	miR398a
	miR398a-3p
	miR398a-5p
	miR398b
	miR398b-3p
	miR398b-5p
	miR398c
	miR398c-3p
	miR398c-5p
	miR398d
	miR398e
	miR398f
	miR398f-3p
	miR398f-5p
	miR398g-3p
	miR398g-5p

	Amborellaceae
	Amborella trichopoda
(Amborella)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asparagaceae
	Asparagus officinalis
(Sparrow grass)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asteraceae
	Cynara cardunculus
(Cardoon)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Brassicaceae
	Arabidopsis lyrata
(Lyrate rockcress)
	
	
	
	
	3p
	5p
	
	3p
	5p
	
	3p
	5p
	
	
	
	
	
	
	

	
	Arabidopsis thaliana
(Mouse ear cress)
	
	
	
	
	3p
	5p
	
	3p
	5p
	
	3p
	5p
	
	
	
	
	
	
	

	
	Brassica oleracea
(Cabbage)
	
	
	
	
	3p
	5p
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Brassica rapa
(Mustard)
	
	3p
	5p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Camelina sativa
(Gold-of-pleasure)
	
	
	
	
	3p
	5p
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Caricaceae
	Carica papaya 
(Papaya)
	5p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cucurbitaceae
	Cucumi smelo
(Musk melon)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Euphorbiaceae
	Hevea brasiliensis
(Rubber tree)
	5p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Manihot esculenta
(Cassava)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Ricinus communis
(Castor bean)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Fabaceae
	Arachis hypogaea
(Peanut)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Glycine max
(Soyabean)
	
	
	
	3p
	
	
	
	3p
	5p
	3p
	
	
	3p
	
	
	
	
	
	

	
	Medicago truncatula
(Barrel clove)
	
	
	
	
	3p
	5p
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	

	
	Lotus japonicas
(Birdsfoot trefoil)
	
	
	
	
	3p
	5p
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lamiaceae
	Salvia sclarea
(Clary sage)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Linaceae
	Linum usitatissimum
(Flax seed)
	
	
	
	3p
	
	
	5p
	
	
	3p
	
	
	3p
	3p
	3p
	
	
	
	

	Malvaceae
	Gossypium hirsutum
(Upland cotton)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Gossypium raimondii
(New world cotton)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Theobroma cacao 
(Cocoa tree)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Pinaceae
	Picea abies
(Vernacular)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pinus taeda
(Loblolly pine)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Poaceae
	Aegilops tauschii
(Tausch's goatgrass)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3p
	5p
	3p
	5p

	
	Brachypodium distachyon
(Stiff brome)
	
	
	
	3p
	
	
	5p
	
	
	
	
	
	
	
	
	
	
	
	

	
	Oryza sativa
(Rice)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	
	Sorghum bicolor
(Sorghum)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Triticum aestivum
(Wheat)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Zea mays 
(Maize)
	
	
	
	
	3p
	5p
	
	3p
	5p
	
	
	
	
	
	
	
	
	
	

	Ranunculaceae
	Aquilegia caerulea
(Rocky Mountain Columbine)
	
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Rosaceae
	Malus domestica
(Apple)
	
	
	
	3p
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	

	
	Prunus persica
(Peach)
	
	
	
	
	3p
	5p
	3p
	
	
	
	
	
	
	
	
	
	
	
	

	Rutaceae
	Citrus sinensis
(Orange)
	
	
	
	
	3p
	5p
	
	3p
	
	
	
	
	
	
	
	
	
	
	

	Salicaceae
	Populus trichocarpa
(Black cottonwood)
	
	
	
	3p
	
	
	3p
	
	
	
	3p
	5p
	
	
	
	
	
	
	

	Solanaceae
	Nicotiana tabacum
(Tobacco)
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Solanum lycopersicum
(Tomato)
	
	
	
	3p
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Solanum tuberosum
(Potato)
	
	
	
	
	3p
	5p
	
	3p
	5p
	
	
	
	
	
	
	
	
	
	

	Vitaceae
	Vitis vinifera
(Grape vine)
	
	
	
	3p
	
	
	3p
	
	
	3p
	
	
	
	
	
	
	
	
	














Supplementary Table S4.  Mature miR398 a-c, f-g/-5p a total of 25 reported sequence were evaluated by using Position Weight Matrix (PWM) from 18 plant species belongs to Brassicaceae, Caricaceae, Euphorbiaceae, Fabaceae, Linaceae, Poaceae, Rosaceae, Rutaceae, Salicaceae and Solanaceae plant families.
	
	Site specific frequency
	Chi-square
	Probability
	Position weight matrix score

	Site
	A
	C
	G
	U
	X2
	p
	A
	C
	G
	U

	1
	4
	1
	19
	1
	20.793
	0.000116
	-0.8353
	-1.8957
	1.2322
	-1.7881

	2
	5
	0
	20
	0
	26.254
	8.5E-06
	-0.534
	-4.659
	1.3049
	-4.6603

	3
	7
	0
	17
	1
	16.083
	0.001091
	-0.0725
	-4.659
	1.0746
	-1.7881

	4
	2
	0
	13
	10
	20.558
	0.00013
	-1.7364
	-4.659
	0.6959
	1.3446

	5
	2
	12
	3
	8
	25.246
	1.37E-05
	-1.7364
	1.48
	-1.3061
	1.0282

	6
	2
	0
	19
	4
	22.783
	4.48E-05
	-1.7364
	-4.659
	1.2322
	0.056

	7
	14
	1
	6
	4
	8.435
	0.037825
	0.897
	-1.8957
	-0.3788
	0.056

	8
	6
	12
	3
	4
	17.299
	0.000614
	-0.2848
	1.48
	-1.3061
	0.056

	9
	8
	10
	2
	5
	12.44
	0.006017
	0.1126
	1.2211
	-1.8218
	0.3669

	10
	3
	3
	1
	18
	59.407
	0
	-1.2166
	-0.4598
	-2.6319
	2.1825

	11
	3
	0
	18
	4
	18.915
	0.000285
	-1.2166
	-4.659
	1.1555
	0.056

	12
	15
	1
	7
	2
	10.787
	0.012934
	0.9945
	-1.8957
	-0.1671
	-0.8902

	13
	4
	0
	19
	2
	21.32
	9.04E-05
	-0.8353
	-4.659
	1.2322
	-0.8902

	14
	17
	1
	6
	1
	16.821
	0.000769
	1.1717
	-1.8957
	-0.3788
	-1.7881

	15
	19
	1
	1
	4
	25.764
	1.07E-05
	1.3295
	-1.8957
	-2.6319
	0.056

	16
	4
	19
	2
	0
	60.275
	1E-07
	-0.8353
	2.1355
	-1.8218
	-4.6603

	17
	20
	4
	0
	1
	30.43
	1.2E-06
	1.4023
	-0.0645
	-4.6518
	-1.7881

	18
	4
	18
	0
	3
	53.494
	1E-07
	-0.8353
	2.0582
	-4.6518
	-0.3409

	19
	18
	5
	2
	0
	22.798
	4.45E-05
	1.2528
	0.2454
	-1.8218
	-4.6603

	20
	6
	2
	4
	13
	24.423
	2.04E-05
	-0.2848
	-1.006
	-0.927
	1.7179

	21
	4
	4
	16
	0
	13.18
	0.004263
	-0.8353
	-0.0645
	0.9888
	-4.6603

	22
	1
	1
	2
	2
	13.954
	0.002969
	-2.5569
	-1.8957
	-1.8218
	-0.8902




Supplementary Table S5.  Mature miR398 a-g/-3p a total of 68 reported sequences evaluated by using Position Weight Matrix (PWM) for 18 families Amborellaceae, Asparagaceae, Asteraceae, Brassicaceae, Cucurbitaceae, Euphorbiaceae, Fabaceae, Lamiaceae, Linaceae, Malvaceae, Pinaceae, Poaceae, Ranunculaceae, Rosaceae, Rutaceae, Salicaceae, Solanaceae and Vitaceae in possess 37 plant species. 
	
	Site specific frequency
	Chi-square
	Probability
	Position weight matrix score

	Site
	A
	C
	G
	U
	X2
	p
	A
	C
	G
	U

	1
	0
	3
	1
	64
	122.347
	0.0000001
	-6.1009
	-2.6877
	-3.6337
	1.6176

	2
	2
	0
	64
	2
	197.764
	0.0000001
	-1.1828
	-6.0904
	2.0815
	-3.183

	3
	0
	0
	2
	66
	134.555
	0.0000001
	-6.1009
	-6.0904
	-2.7713
	1.6618

	4
	0
	0
	66
	2
	214.088
	0.0000002
	-6.1009
	-6.0904
	2.1257
	-3.183

	5
	0
	0
	2
	66
	134.555
	0.0000001
	-6.1009
	-6.0904
	-2.7713
	1.6618

	6
	0
	0
	0
	68
	147.106
	0.0000001
	-6.1009
	-6.0904
	-6.0916
	1.7046

	7
	1
	65
	0
	2
	124.723
	0.0000001
	-2.1359
	1.6133
	-6.0916
	-3.183

	8
	1
	5
	0
	62
	111.197
	0.0000001
	-2.1359
	-2.0064
	-6.0916
	1.572

	9
	1
	65
	0
	2
	124.723
	0.0000001
	-2.1359
	1.6133
	-6.0916
	-3.183

	10
	65
	2
	0
	1
	834.413
	0.0000003
	3.7926
	-3.2061
	-6.0916
	-4.0025

	11
	2
	1
	65
	0
	206.145
	0.0000002
	-1.1828
	-4.0228
	2.1038
	-6.0905

	12
	1
	0
	67
	0
	222.902
	0.0000001
	-2.1359
	-6.0904
	2.1474
	-6.0905

	13
	0
	0
	3
	65
	128.622
	0.0000001
	-6.1009
	-6.0904
	-2.2353
	1.6399

	14
	0
	65
	1
	2
	124.574
	0.0000001
	-6.1009
	1.6133
	-3.6337
	-3.183

	15
	30
	2
	35
	1
	200.656
	0.0000001
	2.6789
	-3.2061
	1.2149
	-4.0025

	16
	2
	66
	0
	0
	131.325
	0.0000001
	-1.1828
	1.6352
	-6.0916
	-6.0905

	17
	1
	67
	0
	0
	136.923
	0.0000001
	-2.1359
	1.6568
	-6.0916
	-6.0905

	18
	0
	68
	0
	0
	143.045
	0.0000001
	-6.1009
	1.6781
	-6.0916
	-6.0905

	19
	0
	68
	0
	0
	143.045
	0.0000001
	-6.1009
	1.6781
	-6.0916
	-6.0905

	20
	1
	9
	0
	58
	90.874
	0.0000001
	-2.1359
	-1.1967
	-6.0916
	1.4763

	21
	0
	4
	41
	19
	63.114
	0.0000001
	-6.1009
	-2.3072
	1.4418
	-0.1182

	22
	0
	0
	0
	1
	60.048
	0.0000001
	-6.1009
	-6.0904
	-6.0916
	-4.0025

	23
	0
	0
	1
	0
	60.066
	0.0000001
	-6.1009
	-6.0904
	-3.6337
	-6.0905




Supplementary Table S6. Target were predicted from by mature sequence of mtr-miR398 (miR398a-3p and miR398a-5p) in Medicago truncatula genome by using psRNATarget (Dai et al. 2011).
	miRNA 
	Total predicted target
	Transcriptional cleavage
	Translation repression
	Unknown function

	miR398-3p
	87
	34
	35
	18

	miR398-5p
	92
	26
	39
	27















Supplementary Table S7.  Effect of different dose of gamma irradiation on the growth of higher plants.
	Plant
	Doses
	Effect
	References

	Carrots
	5Gy,10Gy
	Accelerated germination rate 
	(Ai-Safadi ’ and Simon ’ 1996)

	Maize
	0.1-1kGy
	germination index, root and shoot length, decrease with increasing dose
	(Marcu et al. 2013)

	Peas
	0-60Gy
	decreased growth with increasing dose
	(Zaka et al. 2004) 

	Vigna radiata
	20-200Gy
	Gamma irradiation resulted in retardation in seedling height and decrease in germination frequency in a dose dependent manner
	(Roy et al. 2006) 

	Grapevine
	2Gy
	increase root length
	(Charbaji and Nabulsi 1999) 

	
	5Gy
	increase in number of roots, dry weight
	

	
	7Gy
	increase in shoot and root length
	

	Medicago sativa
	300Gy
	 increase in plant height, No. of shoots/plant, fresh weight/plant
	(Zayed et al. 2013)

	
	200-250Gy
	Increased no. of leaves /plant, No. of shoots/plant, stem diameter and fresh weight/plant. 
	

	
	100-150Gy
	increased leaves /stem ratio
	

	Red pepper
	2Gy, 4Gy, 8Gy
	increase in stem length diameter and leaf area
	(Kim et al. 2004)

	Strawberry
	10Gy
	increase in root and shoot length and no. of leaves
	(Gupta et al. 2018) 

	Canscora decurrens  
	5-50Krad
	reduction in plant survival with increasing dose
	(Yadav 2016) 

	
	
	increase in germination rate at lower dose
	

	Alfalfa
	2kGy
	decrease in aerobic count, yield ratio increase in lower dose 
	(Rajkowski and Thayer 2001) 

	Soyabean
	0.5Gy
	germination rate increased
	(HKim et al. 1999) 

	
	4Gy
	increase in plant height, yield, no. of pod 
	









Supplementary Table S8. Induction of SOD activity after gamma irradiation in higher plants.
	Plant
	Tissue
	Doses
	SOD Induced
	References

	Arabidopsis
	Leaves
	200Gy
	CSD1, CSD2, FSD1
	(Kim et al. 2007) 

	Nicotiana tabaccum
	Leaves
	30-50Gy
	Cu/Zn-SOD
	(Cho et al. 2000) 

	Pepper
	Seedlings
	2-8Gy
	SOD activity
	(Kim et al. 2004) 

	Nicotiana debneyi
	Seedlings
	500Gy
	SOD activity
	(Wada et al. 1998)

	Capsicum annuum L
	Seedlings
	2-8Gy
	SOD activity
	(Kim et al. 2005)
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