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Table S2. Epistatic QTLs for the with different components of MSVD resistance in maize F2,3 population using IciMapping v.4.1 software
	Trait
	Chr.i
	P.ia
	Intervali
	Chr.j
	P.ja
	Intervalj
	LOD
	PVE (%)
	Add1
	Add2
	Dom1
	Dom2
	AxA
	AxD
	DxA
	DxD

	MSVD Severity at WIP5
	1
	15
	4584233–4777902
	2
	715
	4770785–2461074
	10.4
	2.5
	-0.4
	-0.1
	-0.6
	-0.2
	0.4
	1.3
	-0.4
	0.5

	
	2
	670
	4773561–9720937
	3
	155
	9702487–4769786
	9.2
	2.5
	-0.5
	0.5
	-0.1
	-0.4
	0.0
	0.9
	-1.4
	0.4

	
	1
	585
	25981319–24029758
	3
	160
	9702487–4769786
	13.7
	2.6
	0.5
	0.5
	-0.1
	-0.4
	-0.1
	-0.8
	-1.4
	0.4

	
	3
	165
	9702487–4769786
	3
	185
	4765553–4773445
	10.9
	2.5
	0.0
	0.0
	1.4
	0.4
	-0.5
	0.9
	0.0
	-1.4

	
	4
	35
	29628985–4771545
	4
	110
	2552027–4770230
	9.4
	2.5
	-0.2
	-0.2
	0.1
	0.1
	-0.2
	1.2
	1.1
	-0.2

	
	2
	360
	4772380–2438352
	4
	440
	4581772–25946478
	10.2
	2.5
	0.2
	-0.2
	-0.7
	-0.1
	-0.1
	-1.1
	-0.3
	0.6

	
	3
	155
	9702487–4769786
	4
	455
	2555234–4771778
	13.6
	2.5
	0.6
	0.4
	-0.1
	-0.2
	-0.2
	-1.5
	-0.3
	0.0

	
	3
	155
	9702487–4769786
	5
	360
	4583542–2432489
	15.2
	2.6
	0.5
	0.0
	-0.3
	-0.1
	-0.5
	-1.4
	-0.3
	0.4

	
	1
	740
	4589681–4771823
	5
	375
	2432489–2472175
	8.6
	2.5
	0.4
	0.0
	-0.4
	-0.6
	-0.4
	-1.0
	-0.4
	1.8

	
	2
	400
	2438352–4771758
	5
	380
	2432489–2472175
	13.3
	2.6
	0.0
	0.0
	0.3
	1.4
	-0.5
	-0.2
	-0.3
	-1.1

	
	4
	195
	2444422–4772138
	5
	480
	4773969–4584418
	7.9
	2.5
	0.0
	0.4
	-0.5
	-0.1
	-0.4
	-0.9
	-0.1
	0.6

	
	5
	375
	2432489–2472175
	6
	340
	24029931–4582822
	12.3
	2.6
	-0.1
	0.3
	-0.7
	-0.5
	-0.3
	-0.3
	0.2
	2.0

	
	2
	410
	4771758–5584933
	6
	455
	2510222–4587526
	9.3
	2.1
	0.2
	-0.2
	0.3
	0.7
	-0.6
	-0.7
	0.2
	-1.2

	
	3
	155
	9702487–4769786
	6
	560
	2485248–9708608
	10.7
	2.5
	0.0
	-0.4
	-0.4
	0.1
	-0.5
	-0.9
	0.8
	0.3

	
	3
	160
	9702487–4769786
	7
	60
	24027065–4580643
	11.3
	2.6
	-0.3
	0.2
	-0.5
	-0.2
	-0.2
	1.2
	-0.4
	0.6

	
	2
	385
	2438352–4771758
	7
	190
	5584567–4584327
	10.7
	2.5
	-0.2
	-0.3
	-0.2
	-0.3
	0.3
	-0.7
	1.1
	0.2

	
	4
	440
	4581772–25946478
	8
	20
	4779435–2452680
	8.4
	2.5
	-0.3
	-0.3
	0.7
	0.7
	-0.3
	0.7
	0.7
	-1.9

	
	3
	160
	9702487–4769786
	8
	265
	29629404–2410851
	11.9
	2.6
	0.4
	0.0
	-0.3
	-0.2
	-0.4
	-1.4
	-0.2
	0.4

	
	6
	395
	9698268–4776557
	8
	270
	29629404–2410851
	10.8
	2.6
	0.1
	-0.1
	0.1
	0.1
	0.1
	-1.1
	0.9
	0.0

	
	7
	60
	24027065–4580643
	8
	270
	29629404–2410851
	9.6
	2.6
	-0.1
	-0.1
	0.1
	0.6
	-0.1
	0.6
	1.0
	-0.5

	
	2
	395
	2438352–4771758
	8
	290
	2410851–9715081
	11.9
	2.6
	0.5
	0.0
	-0.1
	0.1
	-0.4
	-1.4
	-0.3
	0.2

	
	8
	275
	29629404–2410851
	8
	290
	2410851–9715081
	10.3
	2.6
	0.1
	-0.3
	0.2
	0.2
	0.1
	0.9
	-0.6
	-0.2

	
	1
	65
	2437167–4766475
	8
	340
	4771987–2631106
	7.5
	2.5
	0.5
	0.5
	0.3
	-0.6
	0.0
	-0.9
	-1.0
	0.2

	
	3
	155
	9702487–4769786
	9
	140
	4773370–25980373
	9.3
	2.5
	-0.2
	0.7
	-0.2
	0.7
	-0.2
	0.6
	-1.1
	-0.4

	
	6
	440
	4771770–2436253
	9
	165
	25980373–4767097
	8.1
	2.5
	0.2
	-0.2
	0.2
	0.7
	0.3
	-0.7
	1.1
	-0.7

	
	2
	360
	4772380–2438352
	9
	175
	25980373–4767097
	8.4
	2.5
	-0.5
	-0.5
	0.0
	0.4
	0.0
	1.0
	0.4
	-1.2

	
	7
	60
	24027065–4580643
	9
	175
	25980373–4767097
	8.5
	2.5
	0.0
	0.0
	-0.3
	0.0
	0.5
	0.5
	0.0
	-1.0

	
	9
	170
	25980373–4767097
	9
	205
	4770727–4579946
	10.4
	2.5
	0.2
	-0.2
	-0.8
	-0.3
	-0.2
	-1.1
	0.6
	0.8

	
	3
	155
	9702487–4769786
	10
	155
	9679188–2552264
	11.0
	2.6
	-0.5
	0.0
	-0.2
	0.0
	0.4
	1.4
	-0.3
	0.2

	
	2
	360
	4772380–2438352
	10
	280
	9708777–2437874
	10.6
	2.5
	0.2
	0.2
	-0.7
	-0.2
	0.2
	-1.1
	0.2
	0.6

	
	5
	380
	2432489–2472175
	10
	335
	4774169–7058261
	9.7
	2.5
	-0.1
	0.0
	0.0
	0.1
	-0.1
	-0.8
	-0.9
	0.0

	MSVD Severity at WIP6
	3
	215
	4766570–16726106
	6
	435
	2400939–4771770
	8.6
	14.1
	-0.4
	-0.2
	-0.5
	-0.3
	-0.2
	0.9
	0.4
	0.5

	
	3
	260
	2413016–25946681
	8
	340
	4771987–2631106
	7.5
	17.6
	0.4
	0.2
	0.2
	0.2
	0.2
	-1.0
	-0.3
	-0.5

	Mean MSVD Severity
	2
	405
	2438352–4771758
	4
	0
	4773255–4773945
	7.7
	12.2
	0.3
	-0.1
	0.4
	0.5
	-0.2
	-0.6
	0.1
	-0.7

	
	2
	410
	4771758–5584933
	6
	205
	4778246–24026712
	8.0
	17.8
	-0.3
	-0.4
	0.5
	0.5
	0.3
	0.1
	0.5
	-0.9

	Per cent recovery
	3
	150
	9702487–4769786
	4
	90
	2433885–2406389
	8.1
	5.8
	3.1
	-0.3
	-4.0
	-15.2
	-5.6
	-11.1
	5.4
	21.8

	
	2
	355
	4772380–2438352
	5
	150
	9687967–4589020
	8.0
	5.6
	-0.2
	-1.0
	-8.0
	-5.0
	-4.6
	0.7
	-11.0
	19.1

	
	1
	570
	5583488–25981319
	6
	80
	9688313–2498621
	7.6
	2.5
	-7.9
	-3.1
	5.4
	6.5
	-6.3
	11.1
	1.1
	-6.6

	
	2
	355
	4772380–2438352
	6
	125
	2382324–2456053
	9.7
	5.7
	5.2
	0.6
	-8.1
	-1.7
	0.3
	-9.1
	-12.0
	16.8

	
	3
	160
	9702487–4769786
	6
	170
	2483420–2437118
	8.2
	5.8
	6.5
	-6.4
	12.0
	11.0
	1.1
	-5.6
	9.6
	-22.1

	
	3
	240
	25946752–4771193
	7
	365
	7061895–16727380
	8.1
	5.0
	0.7
	-5.1
	10.2
	13.3
	7.6
	-2.5
	1.5
	-18.2

	
	1
	595
	4589239–9700889
	9
	40
	2580529–4773746
	7.6
	4.1
	2.9
	10.7
	1.7
	4.4
	-5.6
	-0.6
	-16.7
	-2.0

	
	7
	60
	24027065–4580643
	9
	45
	4773746–29628861
	10.3
	5.8
	-4.5
	-7.7
	5.1
	3.6
	-3.6
	-0.2
	14.8
	-0.9

	
	3
	155
	9702487–4769786
	9
	60
	29628861–4776158
	9.9
	6.0
	10.3
	0.4
	7.7
	6.6
	-6.9
	-9.9
	-2.3
	-17.5

	
	2
	360
	4772380–2438352
	9
	70
	4776158–4774141
	8.8
	6.0
	1.2
	-4.6
	-4.3
	-5.2
	0.1
	-2.2
	20.3
	13.7

	
	6
	90
	2498621–9716520
	9
	70
	4776158–4774141
	8.6
	4.5
	8.5
	2.9
	9.5
	6.9
	-3.4
	-11.3
	1.2
	-12.8

	
	9
	140
	4773370–25980373
	9
	170
	25980373–4767097
	7.7
	6.1
	4.0
	-5.1
	-10.3
	-10.9
	-0.1
	-17.4
	5.6
	20.1


aQTL location on chromosome was estimated by IciMapping v.4.1 software; 
Chr: Chromosome; P: Position (cM); PVE(%):Percentage of phenotypic variance explained by individual epistatic effects of the mapped QTL


Table S3. Comparison of QTLs identified in present study for MSVD resistance with those of previously reported QTLs for viruses caused diseases including MSV in maize.
	Present study
	
	Previous studies

	Chr.
	Physical Position (Mbp)
	QTL for MSVD resistance trait in present study (QTL name)
	
	QTL for other diseases in maize
	Reference

	1
	275.7–279.1
	Mean MSVD Severity (qMMS_1); AUDPC (qAUDPC_1)
	
	Sugarcane mosaic virus
	Xia et al. 1999; Zhang et al. 2003; Gustafson et al. 2018

	
	
	
	
	Maize Streak Virus
	Pernet et al. (1999a; 1999b)

	2
	15.6–17.6
	MSVD Severity at 6WAI (qMS6wai_2)
	
	Maize stripe virus (MStV) disease 
	Dintinger et al. 2005

	
	
	
	
	Maize Streak Virus
	Pernet et al. 1999a&1999b

	
	184.2–185.6
	MSVD Severity at 5WAI (qMS5wai_2)
	
	-
	-

	3
	191.7–202.3
	MSVD Severity at 6WAI (qMS6wai_3)
	
	-
	-

	
	233.2–234.6
	Mean MSVD Severity (qMMS_3)
	
	-
	-

	4
	195.6–199.8
	MSVD Severity at 4WAI (qMS4wai_4a); Mean MSVD Severity (qMMS_4a); AUDPC (qAUDPC_4a)
	
	Grey leaf spot
	Asea et al. 2009

	
	238.9–239.0
	MSVD Severity at 4WAI (qMS4wai_4b); Mean MSVD Severity (qMMS_4b); AUDPC (qAUDPC_4b)
	
	-
	-

	5
	181.7–181.9
	MSVD Severity at 4WAI (qMS4wai_5)
	
	Sugarcane mosaic virus
	Xia et al. 1999; Zhang et al. 2003; Gustafson et al. 2018

	
	199.5–210.8
	mean MSVD severity (qMMS_5); AUDPC (qAUDPC_5a)
	
	Maize lethal necrosis
	Gowda et al., 2018

	
	
	
	
	Maize Streak Virus
	Pernet et al. 1999a&1999b

	
	211.6–211.7
	AUDPC (qAUDPC_5b)
	
	-
	-

	7
	12.8– 33.0
	MSVD Severity at 6WAI (qMS6wai_7); Per cent MSVD recovery (qPMR_7)
	
	Maize Streak Virus
	Pernet et al. 1999a

	
	
	
	
	Maize rough dwarf disease
	Luan et al. 2012



