Additional file 1:

Table S1 Begomovirus species that possess the potential C6 ORF
	Virus species
	Acronym
	GenBank accession number

	Abutilon mosaic Bolivia virus
	AbMBoV
	HM585445

	African cassava mosaic Burkina Faso virus
	ACMBFV
	HE616777

	African cassava mosaic virus
	ACMV
	J02057

	Ageratum enation virus
	AEV
	FN543099

	Ageratum leaf curl Sichuan virus
	ALCScV
	MG917697

	Allamanda leaf curl virus
	AllLCV/A
	EF602306

	Alternanthera yellow vein virus
	AlYVV
	AJ965540

	Asystasia mosaic Madagascar virus
	AsMMV
	KP663485

	Ageratum yellow vein Sri Lanka virus
	AYVSLV
	AF314144

	Ageratum yellow vein virus
	AYVV
	AB050781

	Blechum interveinal chlorosis virus
	BleICV
	JX827487

	Bhendi yellow vein Bhubhaneswar virus
	BYVBhV
	FJ589571

	Catharanthus yellow mosaic virus
	CaYMV
	LK028570

	Cowpea golden mosaic virus
	CGMV
	AF029217

	Chayote yellow mosaic virus
	ChaYMV
	AJ223191

	Chilli leaf curl Bhavanisagar virus
	ChiLCBV
	HM992939

	Chilli leaf curl Gonda virus
	ChiLCGV
	KJ957157

	Chilli leaf curl India virus
	ChiLCINV
	FM877858

	Chilli leaf curl Kanpur virus
	ChiLCKaV
	HM007106

	Chilli leaf curl Sri Lanka virus
	ChiLCSLV
	JN555601

	Cotton leaf curl Kokhran virus
	CLCuKoV
	AJ002449

	Clerodendron yellow mosaic virus
	ClYMV
	EF408037

	Cassava mosaic Madagascar virus
	CMMGV
	HE617299

	Coccinia mosaic Tamil Nadu virus
	CMTNV
	KM244719

	Cnidoscolus mosaic leaf deformation virus
	CnMLDV
	KT966771

	Cowpea bright yellow mosaic virus
	CoBYMV
	MH469731

	Corchorus golden mosaic virus
	CoGMV
	DQ641688

	Corchorus yellow vein mosaic virus
	CoYV
	KC223600

	Crassocephalum yellow vein virus
	CraYVV
	EF165536

	Croton yellow vein mosaic virus
	CroYVMV
	AJ507777

	Cotton yellow mosaic virus
	CYMV
	KU683748

	Dalechampia chlorotic mosaic virus
	DaChMV
	JN848775

	Datura leaf curl virus
	DaLCV
	MF402918

	Desmodium mottle virus
	DesMoV
	KY294725

	Dicliptera yellow mottle virus
	DiYMoV
	AF139168

	Dolichos yellow mosaic virus
	DoYMV
	AY271891

	East African cassava mosaic Cameroon virus
	EACMCMV
	AF112354

	East African cassava mosaic Kenya virus
	EACMKV
	AJ717572

	East African cassava mosaic Malawi virus
	EACMMV
	AJ006460

	East African cassava mosaic virus
	EACMV/TZ
	AY795983

	East African cassava mosaic Zanzibar virus
	EACMZV
	AF422174

	Erectites yellow mosaic virus
	ErYMV
	DQ641698

	Eclipta yellow vein virus
	EcYVV
	KT390456

	Emilia yellow vein virus
	EmYVV
	EU377539

	Hedyotis uncinella yellow mosaic virus
	HeuYMV
	KF429251

	Honeysuckle yellow vein virus
	HYVV/UK
	AJ542540

	Indian cassava mosaic virus
	ICMV/IN
	Z24758

	Jatropha leaf yellow mosaic virus
	JLYMV
	JN698954

	Jatropha mosaic India virus
	JMINV
	HM230683

	Jatropha mosaic Nigeria virus
	JMNV
	JX025358

	Jatropha yellow mosaic virus
	JYMV
	FJ177030

	Ludwigia yellow vein virus
	LuYVV
	AJ965539

	Macroptilium common mosaic virus
	MacCMV
	KX691396

	Malvastrum leaf curl Philippines virus
	MaLCPHV
	KC577540

	Malvastrum yellow vein Cambodia virus
	MaYVCV
	KP188831

	Malvastrum yellow vein virus
	MaYVV
	AJ457824

	Merremia mosaic virus
	MerMV/VE
	AY508991

	Mimosa yellow leaf curl virus
	MiYLCV
	DQ641695

	Mungbean yellow mosaic India virus
	MYMIV
	AF126406

	Mungbean yellow mosaic virus
	MYMV
	D14703

	Okra enation leaf curl virus
	OELCuV
	GU111998

	Oxalis yellow vein virus
	OxYVV
	KM887907

	Papaya leaf crumple virus
	PaLCrV
	HM140367

	Papaya leaf curl China virus
	PaLCuCNV
	FN256261

	Pedilanthus leaf curl virus
	PeLCV
	AM712436

	Pea leaf distortion virus
	PeLDV
	KY001635

	Pepper leaf curl Bangladesh virus
	PepLCBV
	AM404179

	Pepper leaf curl Lahore virus
	PepLCLaV
	JN135234

	Pepper leaf curl virus
	PepLCV
	AF414287

	Pepper yellow leaf curl Thailand virus
	PepYLCTHV
	KX943290

	Pepper yellow vein Mali virus
	PepYVMLV
	AY502935

	Premna leaf curl virus
	PreLCV
	JQ793786

	Passionfruit severe leaf distortion virus
	PSLDV
	FJ972767

	Radish leaf curl virus
	RaLCuV
	EU194914

	Rhynchosia yellow mosaic virus
	RhYMV
	AM999981

	Rose leaf curl virus
	RoLCuV
	KJ739692

	South African cassava mosaic virus
	SACMV
	AF155806

	Sauropus leaf curl virus
	SauLCuV
	JN809819

	Soybean chlorotic blotch virus
	SbCBV
	GQ472985

	Soybean mild mottle virus
	SbMMoV
	GQ472984

	Senecio yellow mosaic virus
	SeYMV
	AJ876550

	Siegesbeckia yellow vein virus
	SgYVV
	AM183224

	Sunn hemp leaf distortion virus
	SHLDV
	FJ455449

	Sida common mosaic virus
	SiCMV
	EU710751

	Sida golden mosaic Brazil virus
	SiGMBRV
	FN436001

	Sida golden mosaic Buckup virus
	SiGMBuV
	HQ008338

	Sida golden mosaic Lara virus
	SiGMLaV
	JX857693

	Sida golden mottle virus
	SiGMoV
	GU997691

	Sida leaf curl virus
	SiLCuV
	AM050730

	Sida mosaic Bolivia virus 1
	SiMBoV1
	HM585441

	Sida mottle Alagoas virus
	SiMoAV
	JX871385

	Sida mottle virus
	SiMoV/Rho
	AY090555

	Sida yellow blotch virus
	SiYBV
	JX871380

	Sida yellow mosaic Alagoas virus
	SiYMAV
	JX871383

	Sida yellow mosaic virus
	SiYMV
	AY090558

	Sida yellow net virus
	SiYNV
	JX871376

	Sida yellow vein Vietnam virus
	SiYVVV
	DQ641696

	Squash leaf curl China virus
	SLCCNV
	EU487031

	Sri Lankan cassava mosaic virus
	SLCMV
	AJ579307

	Squash leaf curl virus
	SLCuV
	M38183

	Spinach yellow vein virus
	SpiYVV
	KF660223

	Stachytarpheta leaf curl virus
	StaLCuV
	AJ495814

	Tobacco curly shoot virus
	TbCSV
	AJ457986

	Tobacco leaf curl Pusa virus
	TbLCPuV/To
	HQ180391

	Tobacco leaf curl Thailand virus
	TbLCTHV
	DQ871221

	Tobacco leaf curl Yunnan virus
	TbLCYnV/CN
	AJ512761

	Tobacco leaf curl Zimbabwe virus
	TbLCZV
	AF350330

	Telfairia golden mosaic virus
	TelGMV
	KT454832

	Tomato leaf curl Burkina Faso virus
	TLCBFV
	KX853168

	Tomato bright yellow mottle virus
	ToBYMoV
	KC791691

	Tomato chlorotic mottle virus
	ToCMoV
	KC706561

	Tomato curly stunt virus
	ToCSV
	AF261885

	Tomato enation leaf curl virus
	ToELCV
	KP195260

	Tomato leaf curl Arusha virus
	ToLCArV
	EF194760

	Tomato leaf curl Bangalore virus
	ToLCBaV
	KF663698

	Tomato leaf curl Bangladesh virus
	ToLCBV
	AF188481

	Tomato leaf curl China virus
	ToLCCNV
	JF681158

	Tomato leaf curl Guangdong virus
	ToLCGdV
	AY602165

	Tomato leaf curl Gujarat virus
	ToLCGUV
	AY190290

	Tomato leaf curl Hanoi virus
	ToLCHaV
	HQ162270

	Tomato leaf curl Iran virus
	ToLCIRV
	AY297924

	Tomato leaf curl Java virus
	ToLCJaV/A
	AB100304

	Tomato leaf curl Japan virus
	ToLCJV
	AB236323

	Tomato leaf curl Karnataka virus
	ToLCKaV
	U38239

	Tomato leaf curl Kerala virus
	ToLCKeV
	EU910141

	Tomato leaf curl Sri Lanka virus
	ToLCLKV
	AF274349

	Tomato leaf curl Liwa virus
	ToLCLwV
	HF912280

	Tomato leaf curl Madagascar virus
	ToLCMGV/Ats
	AJ865339

	Tomato leaf curl Malaysia virus
	ToLCMYV/MY
	AF327436

	Tomato leaf curl Namakely virus
	ToLCNaV
	AM701764

	Tomato leaf curl New Delhi virus
	ToLCNDV
	U15015

	Tomato leaf curl Patna virus
	ToLCPatV
	EU862323

	Tomato leaf curl Pune virus
	ToLCPuV
	AY754814

	Tomato leaf curl Rajasthan virus
	ToLCRaV
	DQ339117

	Tomato leaf curl Sudan virus
	ToLCSDV
	KC763630

	Tomato leaf curl virus
	ToLCV
	DQ629101

	Tomato leaf curl Vietnam virus
	ToLCVV
	AF264063

	Tomato leaf distortion virus
	ToLDV
	EU710749

	Tomato mosaic Havana virus
	ToMHaV
	Y14874

	Tomato severe leaf curl Kalakada virus
	ToSLCKV
	KP195267

	Tomato yellow spot virus
	ToYSV
	DQ336350

	Triumfetta yellow mosaic virus
	TrYMV
	KU131588

	Tomato yellow leaf curl Axarquia virus
	TYLCAxV
	EU734831

	Tomato yellow leaf curl China virus
	TYLCCNV
	AJ457985

	Tomato yellow leaf curl Malaga virus
	TYLCMaV
	AF271234

	Tomato yellow leaf curl Mali virus
	TYLCMLV
	LM651400

	Tomato yellow leaf curl Sardinia virus
	TYLCSaV
	X61153

	Tomato yellow leaf curl Shuangbai virus
	TYLCShV
	KT962229

	Tomato yellow leaf curl virus
	TYLCV
	AJ489258

	Tomato yellow leaf curl Vietnam virus
	TYLCVV
	DQ641697

	Tomato yellow leaf curl Yunnan virus
	TYLCYnV
	KC686705

	Vernonia yellow vein Fujian virus
	VeYVFjV
	JF265670

	Vinca leaf curl virus
	VinLCV
	KR612272

	West African Asystasia virus 1
	WAAV1
	JF694484




Table S2 Primers used in this study
	　
	Primer
	Sequence（5' to 3'）
	Brief description

	1
	pC6-GFP-F
	GACCATGATTACGAATTCATGAGTACATGCCATATACAACAACAG
	



Transient expression





	2
	pC6-GFP-R
	GGATCCCCGGGTACCGTATCGGAAGCCCAGGATC
	

	3
	GFP-C6-F
	GAGCTGTACAAGGGTACCATGGGCCGATTGGC
	

	4
	GFP-C6-R
	CCGATGATACGAACGAAAGCTCTGCAGTTAAATCAGTTCCCAGAGACCGTATTTGG
	

	5
	C6-GFP-F
	GAGCTCGGTACCCGGGATGGGCCGATTGGC
	

	6
	C6-GFP-R
	CGCCCTTGCTCACCATAATCAGTTCCCAGAGACCG
	

	7
	AtICP55(N100)-mCh-F
	CCAGTCTCTCTCTACAAATCTATCTCTATGCAGTTTCTTGCGCGGAA
	

	8
	AtICP55(N100)-mCh-R
	CTCGCCCTTGCTCACATACAAATAATCAGCATCTTGTCTGAACG
	

	9
	TYLCCNV-C6-GFP-F
	GAGCTCGGTACCCGGATGGGCTTCCGGTACATG
	

	10
	TYLCCNV-C6-GFP-R
	GCCCTTGCTCACCATGTCATTCGTGCTAGAGATTATGTC
	

	11
	GFP-C6-21-97-F
	GTACAAGGGTACCCGGATGCGGGCAGCGGA
	To generate GFP-C6-21-97, with GFP-C6-R

	12
	GFP-C6-30-97-F
	GTACAAGGGTACCCGGATGAGCCGACGGCGTAC
	To generate GFP-C6-30-97, with GFP-C6-R

	13
	GFP-C6-37-97-F
	GTACAAGGGTACCCGGATGCCGGGCATTGAAATGC
	To generate GFP-C6-37-97, with GFP-C6-R

	14
	GFP-C6-50-97-F
	GCTGTACAAGGGTACCCGGATGATACTTACGGGCACGAACTAC
	To generate GFP-C6-50-97, with GFP-C6-R

	15
	GFP-C6-1-20-R
	CGAACGAAAGCTCTGCAGTTATGCACCTGTCCTTATTGCCC
	To generate GFP-C6-1-20, with GFP-C6-F

	16
	GFP-C6-1-29-R
	GAACGAAAGCTCTGCAGTTAGAACTTCGACAGCCCGTCCG
	To generate GFP-C6-1-29, with GFP-C6-F

	17
	GFP-C6-1-36-R
	GATGATACGAACGAAAGCTCTGCAGTTAATGGAAGGTACGCCGTCGG
	To generate GFP-C6-1-36, with GFP-C6-F

	18
	GFP-C6-1-49-R
	CGAACGAAAGCTCTGCAGTTAGCCGAAGCGACTAGCCG
	To generate GFP-C6-1-49, with GFP-C6-F

	19
	PVX-C6-F
	CCAGCTAGCATCGATATGGGCCGATTGGCCC
	PVX-based expression

	20
	PVX-C6-R
	CTCCAGGCGCGCCATTAAATCAGTTCCCAGAGACCGTATTTGG
	

	21
	ToLCCNV-DNA A-qPCR-F
	CCCATCTTCGTGTAATTCTCTG
	qPCR 

	22
	ToLCCNV-DNA A-qPCR-R
	GGGAATTACGATAATGCCATTTG
	

	23
	pBin-mC6-F
	TGCCCGTGCACCTCACCTTATTGCCCCCGCCATG
	Infectious clone

	24
	pBin-mC6-R
	GGGGGCAATAAGGTGAGGTGCACGGGCAGCGGAC
	




Table S3 GenBank accession numbers of sequences analyzed in the study
	Virus name
	Acronym
	GenBank accession number

	Tomato leaf curl China virus
	ToLCCNV
	AJ558119

	Ageratum yellow vein virus
	AYVV
	AB050781

	Cotton leaf curl Kokhran virus
	CLCuKoV
	AJ002449

	Corchorus yellow vein mosaic virus
	CoYV
	KC223600

	Emilia yellow vein virus
	EmYVV
	EU377539

	Jatropha leaf yellow mosaic virus
	JLYMV
	JN698954

	Pepper leaf curl virus
	PepLCV
	AF134484

	Tobacco curly shoot virus
	TbCSV
	AJ457986

	Sauropus leaf curl virus
	SauLCuV
	JN809819

	Sri Lankan cassava mosaic virus
	SLCMV
	AJ314737

	Tomato leaf curl virus
	ToLCV
	S53251

	Tomato yellow leaf curl China virus
	TYLCCNV
	AJ457985

	Tomato yellow leaf curl virus
	TYLCV
	AJ489258

	Tomato yellow leaf curl Yunnan virus
	TYLCYnV
	KC686705

	West African Asystasia virus 1
	WAAV1
	JF694484

	Blechum interveinal chlorosis virus
	BleICV
	JX827487

	Cowpea bright yellow mosaic virus
	CoBYMV
	MH469731

	Oxalis yellow vein virus
	OxYVV
	KM887907

	Sida golden mosaic Brazil virus
	SiGMBRV
	FN436001

	Sida golden mottle virus
	SiGMoV
	GU997691

	Sida mottle virus
	SiMoV
	AY090555

	Sida yellow mosaic Alagoas virus
	SiYMAV
	JX871383

	Sida yellow mosaic virus
	SiYMV
	AY090558

	Sida yellow net virus
	SiYNV
	JX871376

	Squash leaf curl virus
	SLCuV
	M38183

	Tomato yellow spot virus
	ToYSV
	DQ336350

	Triumfetta yellow mosaic virus
	TrYMV
	KU131588





