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Figure S1. Screening of whitefly salivary protein. Flow chart of genomics screening of TYLCV induced whitefly salivary protein.
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Figure S2. Bsp9 is highly induced expression in viruliferous whitefly. Relative expression of Bsp9 in virus-free or viruliferous whitefly. TYLCV-viruliferous whiteflies were feed on Arabidopsis for 72 h. non-viruliferous whitefly were used as control. Values are means ± SD (n=4). (**, P< 0.01; Student’s t-test).
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Figure S3. Arabidopsis PDF1.2 is induced by whitefly infestation. Relative expression level of PDF1.2. Three-week old Col-0 plants were infested with whiteflies for indicated time. Col-0 plants without whitefly treatment was used as control. Bars represent means ± SEM (n=4). Asterisk indicates significant differences on gene expression between 0 h and other time treated (**, P< 0.01, Student’s t-test).
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Figure S4. Bsp9 secretes into plant during whitefly feeding. (a) Signal peptide prediction of Bsp9 protein by SignalP4.1. (b) Transmembrane region prediction of Bsp9 protein by TMHMM. (c) Subcellular localization of Bsp9-YFP in N.benthamiana leaves. 
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Figure S5. Bsp9 increases whitefly preference might by interfering WRKY33. (a) Whitefly preference (as percentage recaptured whiteflies out of 200 released) on wrky33 plants compared to Col-0 plants. Values are means + SD (n=8). (b) Relative expression levels of Arabidopsis Terpene Synthase genes in Col-0 and wrky33 mutant plants. Bars represent means ± SD (n=4). (c) Whitefly preference (as percentage recaptured whiteflies out of 200 released) on 35S:Bsp9-HA plants compared to 35S:HA transgenic Arabidopsis plants. Values are means + SD (n=8).
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Figure S6. No viral transcription is detected after viruliferous whitefly infestation for 72 h. Relative TYLCV virus titer of Col-0 plants infested with virus-free whitefly or viruliferous whitefly for 72 h in DNA and RNA levels. Bars represent means ± SD (n=4). Asterisk indicates significant differences on TYLCV amount between virus-free whitefly and viruliferous whitefly infested plants (**, P< 0.01, Student’s t-test). The ‘ns’ indicates no significant differences.


Table S1. Primers sequences used in this investigation.
	Gene
	Primer Sequence (5’-3’)
	Purpose

	Bsp1-BamH1-F
	GGATCCGAATTGATGGAAAAGCTTTG
	Cloning

	Bsp1-XholI-R
	CTCGAGGTGTAGCACTTCAAATCACC
	Cloning

	Bsp2-BamH1-F
	GGATCCGAATCATGTGTCAGCCCC
	Cloning

	Bsp2-XholI-R
	CTCGAGGTCTGAGCGAGCAACTTCGA
	Cloning

	Bsp3-BamH1-F
	CAAGGGATCCATGCGCTTTGAATATAAATATAG
	Cloning

	Bsp3- XholI -R
	CAAGTGCTCGAGGCTCGGCGCCGGGCAGCCGG
	Cloning

	Bsp4-BamH1-F
	GGATCCCGGTCTCCTAGTTCCGC
	Cloning

	Bsp4-EcoR1-R
	GAATTCGCTGTGAAATTTGCGTAC
	Cloning

	Bsp5-BamH1-F
	GGATCCATGCCTACATCGTTGGAGGC
	Cloning

	Bsp5-Xhol1-R
	CTCGAGGTGTGGGCACAATAGTTCTTGG
	Cloning

	Bsp6-BamH1-F
	GGATCCCATCCCTGCGGAGGTGGAGGCG
	Cloning

	Bsp6-EcoR1-R
	GAATTCGCGAGGACGTTGTTGAGG
	Cloning

	Bsp7-BamH1-F
	GGATCCGCCTTTTGGAATGTGA
	Cloning

	Bsp7-EcoR1-R
	GAATTCGCGCAAGGTCCAATGGAA
	Cloning

	Bsp8-BamH1-F
	GGATCCATTTCACTCAAATGTG
	Cloning

	Bsp8-EcoR1-R
	GAATTCGCACACATTATTCGTCGA
	Cloning

	Bsp9-BamH1-F
	CAAGGGTACCATGGGTGCTACAGAGAATCC
	Cloning

	Bsp9-EcoR1-R
	CAAGTTCGAAGTTGGCCTTAAAGGAAGAGA
	Cloning

	Bsp10-BamH1-F
	GGATCCGAGACATTGCTGAATGCCGA
	Cloning

	Bsp10-EcoR1-R
	GAATTCGCCTTTCTACCAGGGACTACTG
	Cloning

	AtWRKY33-BamH1-F
	GGATCCATGGCTGCTTCTTTTCTTAC
	Cloning

	AtWRKY33-Xhol-R
	CTCGAGTG AACATCGTGGTTGTGTTTCC
	Cloning

	AD-AtWRKY33-F
	CAAGGGTACCATGGCTGCTTCTTTTCTT
	Y2H

	AD-AtWRKY33-R
	CAAGCTCGAGGGCATAAACGAATCGAAA
	Y2H

	BD-Bsp9-F
	CAAGGAATTCATGGGTGCTACAGAGAAT
	Y2H

	BD-Bsp9-R
	CAAGGTCGACGTTAGTTGGCCTTAAAGG
	Y2H

	cEYFP-Bsp9-F
	CAAGGAATTCATGGGTGCTACAGAGAAT
	BIFC

	cEYFP-Bsp9-R
	CAAGGGTACCCTTAGTTGGCCTTAAAGG
	BIFC

	nEYFP-AtWRKY33-F
	CGGCCGAATTCATGGCTGCTTCTTTTCTTACAAT
	BIFC

	nEYFP- AtWRKY33-R
	CAAGGGTACCGGGGCATAAACGAATCGAA
	BIFC

	cEYFP-AtMPK6-F
	CAAGGTCGACATGGACGGTGGTTCAGGTCA
	BIFC

	cEYFP-AtMPK6-R
	CAAGGGATCCCTTGCTGATATTCTGGATTGA
	BIFC

	nLUC-Bsp9-F
	CAAGGGTACCATGGGTGCTACAGAGAAT
	LUC assay

	nLUC-Bsp9-R
	CAAGGTCGACGTTAGTTGGCCTTAAAGG
	LUC assay

	cLUC-AtWRKY33-F
	CAAGGGTACCATGGCTGCTTCTTTTCTT
	LUC assay

	cLUC-AtWRKY33-R
	GAACGTCGACGGGCATAAACGAATCGAA
	LUC assay

	nLUC-AtMPK6-F
	CAAGGGTACCATGGACGGTGGTTCAGGTCA
	LUC assay

	nLUC- AtMPK6-R
	CAAGGTCGACTTGCTGATATTCTGGATTGA
	LUC assay

	AtPEPR1-pF
	GTTTTGGCTGAGGAAAGACG
	qRT-PCR

	AtPEPR1-pR
	ACATTGTACCGTGCAGACCA
	qRT-PCR

	AtPDF1.2-qF
	TTTGCTGCTTTCGACGCAC
	qRT-PCR

	AtPDF1.2-qR
	GATTCTTGCATGCATTACTG
	qRT-PCR

	TYLCV-qF 
	TATGTTAGCTATTAAATATTTGC
	qRT-PCR

	TYLCV-qR 
	AGCACGGCTGCTGTATGGGC
	qRT-PCR

	At-Tubulin2-qF
	TCAAGAGGTTCTCAGCAGTA 
	qRT-PCR

	At-Tubulin2-qR 
	TCACCTTCTTCATCCGCAGTT
	qRT-PCR

	BtTAF(nc)-qF
	TGTGGGACACCCATTATCAG
	qRT-PCR

	BtTAF(nc)-qR
	TGTGCAGCCAAGGAAATAAG
	qRT-PCR

	At-TPS10-qF
	GTACATGCAAAATGCTCGGAT
	qRT-PCR

	At-TPS10-qR 
	TTGGTGTTGGGACAAAGTCTC
	qRT-PCR

	At-TPS14-qF
	AGGCGAAGAACTAACAAAAGAG
	qRT-PCR

	At-TPS14-qR 
	AGAATGGACATGGATTCAGACA
	qRT-PCR

	At-TPS18-qF
	ACCGAAAGGACGATCATACG
	qRT-PCR

	At-TPS18-qR 
	GCTGTCACCAACCCAACTTT
	qRT-PCR

	At-TPS20-qF
	TGGAATAGTGACTGGGGGAG
	qRT-PCR

	At-TPS20-qR 
	TTCCTGTCGCAATCTCTCCT
	qRT-PCR

	Actin2-F
	CGTTTCGCTTTCCTTAGTGTTAGCT
	qRT-PCR

	Actin2-R
	AGCGAACGGATCTAGAGACTCACCTTG
	qRT-PCR





Table S2. Summary of whitefly salivary proteins Bsp1-10 in functional analysis of plant immunity activation assay
	Name
	Gene ID
	Annotation
	Function
	GenBank number

	Bsp1
	c499
	Unknown
	Activate
	XM_019056712.1

	Bsp2
	c1701
	translocon-associated 
	Unchange
	XM_019060030.1

	Bsp3
	c4622
	Lectin
	Inhibit
	XM_019059181.1

	Bsp4
	c43647
	Unknown
	Unchange
	MAMS01017023.1

	Bsp5
	c43964
	Unknown
	Activate
	MAMS01012701.1

	Bsp6
	c45278
	Unknown
	Unchange
	XM_001993075.1

	Bsp7
	c51075
	Unknown
	Inhibit
	XM_019041733.1

	Bsp8
	c55919
	Unknown
	Inhibit
	XM_019053341.1

	[bookmark: _Hlk521939650]Bsp9
	c57561
	Unknown
	Inhibit
	KY986869.1

	[bookmark: _Hlk521939840]Bsp10
	c69151
	Unknown
	Unchange
	XM_019046870.1






















Table S3 Genomics analysis of Bsp9 in two invasive species of MEAM1 and MED whiteflies



9850 genes were also expressed in whitefly  salivary glands


778 upregulated genes were upregulated in salivary glands 


Transcriptome Analyses of Viruliferous and Virus-free Whitefly  （86428）


43483 genes were upregulated by TYLCV


Open reading frame of 289 genes were between 200-600bp (predicted by ORFfinder )


96 protein have typical structure of signal peptide (predicted by SignalP)


28 protein lack of transmembrane region (predicted by TmHMM)


Function identification in Plants


10 whitefly candidate  effector genes cloned
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		5'-UTR		Length（bp）		the number of mutant bases and rate		Position		Base（MEAM1 to MED）

				347		7 （2.0%）		9		C-G

								38		A-C

								101		G-A

								175		A-G

								250		A-deletion

								309		A-G

								311		C-A

		Exon 1		Length（bp）		the number of mutant bases and rate		Position		Base（MEAM1 to MED）

				87

		Intron		1645		161（9.8%）		Position		Base（MEAM1 to MED）		Position		Base（MEAM1 to MED）		Position		Base（MEAM1 to MED）		Position		Base（MEAM1 to MED）		Position		Base（MEAM1 to MED）

								446		Deletion-A		932		C-T		1146		C-A		1666		G-T		2079		T-G

								462		A-T		942		A-G		1248		G-A		1667		C-A		2080		T-G

								543		T-G		960		C-T		1272-1275		TACC-deletion		1680		T-C		2088		T-deletion

								561		G-A		962		A-G		1300-1302		GAA-TTT		1687		C-T		2089		G-deletion

								567		G-A		972		T-C		1339		G-A		1703		A-C		2093		A-C

								596		G-T		989		A-G		1344		T-G		1712		G-A		2094		C-A

								620		T-A		1007		A-C		1352		Deletion-T		1716		G-A		2096		T-G

								693		C-T		1023		C-T		1353		Deletion-A		1719-1722		TTTG-deletion		2098		A-G

								762		A-deletion		1026		C-T		1354		Deletion-C		1734		C-T		2106		T-C

								763		A-deletion		1040		G-A		1355		Deletion-C		1735		C-G		2109		G-C

								785-788		ATAG-deletion		1050		G-A		1358		T-C		1742		G-A		2116		A-G

								790		T-C		1082		G-T		1361		G-A		1747		T-C		2117		T-G

								837		G-A		1086		A-G		1388		G-A		1759		T-C		2123		G-A

								841		T-C		1089		A-T		1395		G-A		1774		T-C		2144		A-T

								847		A-G		1098		C-T		1397		C-A		1782		T-G

								859		T-C		1103		C-T		1399		G-T		1803		C-T

								865		C-T		1104		G-A		1421		T-G		1995		C-T

								867-869		ATT-GCC		1106		Deletion-A		1495		A-G		2001-2045		GCGCCGTTGTTGGAATCCTATGAGTACACCGTGCAAAAAAGTTAT-deletion

								895		G-A		1109		T-G		1513		G-A		2061		C-A

								903		C-T		1110		C-T		1605		T-C		2062		A-C

								910		T-C		1119		T-deletion		1639		Deletion-T		2066		T-C

								916		C-T		1125		T-G		1642		C-A		2075		G-C

								922		G-A		1139		G-T		1647		T-G		2077		A-G

		Exon 2		Length（bp）		the number of mutant bases and rate		Position		Base（MEAM1 to MED）

				252		2（0.6%）		2144		A-T

								2178		A-G

		3'-UTR		Length（bp）		the number of mutant bases and rate		Position		Base（MEAM1 to MED）

				132		4（3.0%）		2418		T-G

								2426		T-C

								2451		G-A

								2497		A-G






