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Table 1. Gene Number of GST, CYP and CCE superfamilies from C. lectularius, H. halys,  R. prolixus and N. lugens genomes and N. viridula transcriptome.

SuperfamilyFamily/Clade R. prolixus C. lectularius H. halys N. viridula N. lugens

Mitochondrial 8 7 8 6 8

Families

CYP301, 302, 314, 

315, 394, 404

CYP301, 302, 314, 

315, 394, 404

CYP301, 302, 314, 

315, 3221

CYP301, 302, 314, 

315, 3221

CYP301, 302, 314, 

315, 404, 419

CYP2 7 6 6 4 8

Families

CYP15, 18, 303, 

305, 306, 307

CYP15, 18, 303, 

305, 306, 307

CYP15, 18, 303, 

305, 306, 307

CYP15, 305, 306, 

307

CYP15, 18, 303, 305, 

306, 307

CYP3 55 31 78 41 8

Families

CYP6, 395, 3084-

3092, 3096

CYP6, 395, 396, 

397, 398, 399, 

400, 3087, 3089, 

3090, 3091

CYP6, 395,  3090, 

3092, 3227, 3226, 

3228, 3229, 3230, 

3231 

CYP6, 395, 3090, 

3092, 3225, 3226, 

3227, 3228, 3229, 

3230, 3231 

CYP6, 395, 3087, 

3091

CYP4 49 12 42 31 24

Families CYP4, 3093 CYP4

CYP4, 3222, 3223, 

3224

CYP4, 3223, 3224 CYP4, 426

Subtotal 119 56 134 82 48

Hormones and Pheromones processing 40 30 56 46 14

Families B-Esterases B-Esterases B-Esterases B-Esterases  B-Esterases

Dietary class 0 0 0 0 4

Families A- Esterases

Neurodevelopmental Class 21 15 14 6 16

Families

Neuroligin, I-

Class, 

Neurotactin, 

Gliotactin, 

Glutactin, 

Acetylcholineste

rase

Neuroligin, I-

Class, 

Neurotactin, 

Gliotactin, 

Glutactin, 

Acetylcholineste

rase

Neuroligin, I-

Class, 

Neurotactin, 

Gliotactin, 

Glutactin, 

Acetylcholinester

ase

Neuroligin, 

Gliotactin, 

Glutactin, 

Acetylcholinestera

se

Neuroligin, I-Class, 

Neurotactin, 

Gliotactin, 

Glutactin, 

Acetylcholinestera

se

Uncharacterized

0 1 4 2 2

Subtotal 61 46 74 54 36

Delta 1 2 2 0 2

Epsilon 0 0 0 0 2

Microsomal 1 3 3 1 2

Omega 1 1 3 2 1

Sigma 7 5 19 9 3

Theta 3 2 2 2 1

Zeta 1 1 1 1 1

Subtotal 14 14 30 15 12

194 116 238 151 96

CYPs

CCEs

GSTs

Total
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		Table 1. Gene Number of GST, CYP and CCE superfamilies from C. lectularius, H. halys,  R. prolixus and N. lugens genomes and N. viridula transcriptome.



		Superfamily		Family/Clade		R. prolixus		C. lectularius		H. halys		N. viridula		N. lugens

		CYPs		Mitochondrial		8		7		8		6		8

				Families		CYP301, 302, 314, 315, 394, 404		CYP301, 302, 314, 315, 394, 404		CYP301, 302, 314, 315, 3221		CYP301, 302, 314, 315, 3221		CYP301, 302, 314, 315, 404, 419

				CYP2		7		6		6		4		8

				Families		CYP15, 18, 303, 305, 306, 307		CYP15, 18, 303, 305, 306, 307		CYP15, 18, 303, 305, 306, 307		CYP15, 305, 306, 307		CYP15, 18, 303, 305, 306, 307

				CYP3		55		31		78		41		8

				Families		CYP6, 395, 3084-3092, 3096		CYP6, 395, 396, 397, 398, 399, 400, 3087, 3089, 3090, 3091		CYP6, 395,  3090, 3092, 3227, 3226, 3228, 3229, 3230, 3231 		CYP6, 395, 3090, 3092, 3225, 3226, 3227, 3228, 3229, 3230, 3231 		CYP6, 395, 3087, 3091

				CYP4		49		12		42		31		24

				Families		CYP4, 3093		CYP4		CYP4, 3222, 3223, 3224		CYP4, 3223, 3224		CYP4, 426

				Subtotal		119		56		134		82		48

		CCEs		Hormones and Pheromones processing		40		30		56		46		14

				Families		B-Esterases		B-Esterases		B-Esterases		B-Esterases		 B-Esterases

				Dietary class		0		0		0		0		4

				Families										A- Esterases

				Neurodevelopmental Class		21		15		14		6		16

				Families		Neuroligin, I-Class, Neurotactin, Gliotactin, Glutactin, Acetylcholinesterase		Neuroligin, I-Class, Neurotactin, Gliotactin, Glutactin, Acetylcholinesterase		Neuroligin, I-Class, Neurotactin, Gliotactin, Glutactin, Acetylcholinesterase		Neuroligin, Gliotactin, Glutactin, Acetylcholinesterase		Neuroligin, I-Class, Neurotactin, Gliotactin, Glutactin, Acetylcholinesterase

				Uncharacterized		0		1		4		2		2

				Subtotal		61		46		74		54		36

		GSTs		Delta		1		2		2		0		2

				Epsilon		0		0		0		0		2

				Microsomal		1		3		3		1		2

				Omega		1		1		3		2		1

				Sigma		7		5		19		9		3

				Theta		3		2		2		2		1

				Zeta		1		1		1		1		1

				Subtotal		14		14		30		15		12

		Total				194		116		238		151		96
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Duplications

Family

CYPMIT CYP2 CYP3 CYP4 GST CCE Total

Clec 0 0 11 0 1 25 37

Rpro 0 0 30 37 2 41 110

(Clec+Rpro) 0 1 11 3 0 0 15

Hhal 0 0 32 5 9 7 53

Nvir 0 0 6 8 1 6 21

(Hhal+Nvir) 2 0 20 23 6 51 102

(Clec+Rpro)+(Hhal+Nvir) 0 0 5 4 4 5 18

Nlug 0 0 2 12 4 15 33

Losses

Clec 1 1 8 3 2 6 21

Rpro 0 0 5 3 3 5 16

(Clec+Rpro) 0 0 8 3 0 7 18

Hhal 0 0 4 3 1 2 10

Nvir 2 1 16 11 8 16 54

(Hhal+Nvir) 2 0 6 3 1 7 19

(Clec+Rpro)+(Hhal+Nvir) 0 2 0 3 0 3 8

Nlug 0 0 0 2 2 8 12

Total 7 5 164 123 44 204 547

Table 2. Analysis of gene gain and loss by family with the genomes of Nilaparvata lugens (Nlug), Cimex lectularius (Clec), Halyomorpha halys (Hhal), 

Rhodnius prolixus (Rpro) and the transcriptome of Nezara viridula (Nvir).
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		Table 2. Analysis of gene gain and loss by family with the genomes of Nilaparvata lugens (Nlug), Cimex lectularius (Clec), Halyomorpha halys (Hhal), Rhodnius prolixus (Rpro) and the transcriptome of Nezara viridula (Nvir).



		Duplications

		Family		CYPMIT		CYP2		CYP3		CYP4		GST		CCE		Total

		Clec		0		0		11		0		1		25		37

		Rpro		0		0		30		37		2		41		110

		(Clec+Rpro)		0		1		11		3		0		0		15

		Hhal		0		0		32		5		9		7		53

		Nvir		0		0		6		8		1		6		21

		(Hhal+Nvir)		2		0		20		23		6		51		102

		(Clec+Rpro)+(Hhal+Nvir)		0		0		5		4		4		5		18

		Nlug		0		0		2		12		4		15		33



		Losses

		Clec		1		1		8		3		2		6		21

		Rpro		0		0		5		3		3		5		16

		(Clec+Rpro)		0		0		8		3		0		7		18

		Hhal		0		0		4		3		1		2		10

		Nvir		2		1		16		11		8		16		54

		(Hhal+Nvir)		2		0		6		3		1		7		19

		(Clec+Rpro)+(Hhal+Nvir)		0		2		0		3		0		3		8

		Nlug		0		0		0		2		2		8		12



		Total		7		5		164		123		44		204		547






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































