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Table S1. List of the best partition models portioned by Partitionfinder Analysis. 
	
Sl. No.
	PCGs without G Block
	PCGs With GBlock excluding 3rdcodon position

	
	Codon alinged
	Excluding 3rd codon
	Codon alinged
	Excluding 3rd codon

	
	Model (12)
	Gene
	Model (8)
	Gene
	Model (9)
	Gene
	Model (7)
	Gene

	1
	K81UF+G
	atp6_pos1, cytb_pos1, cox3_pos1
	K81UF+G
	atp6_pos1, cytb_pos1, cox3_pos1
	TVM+G
	atp6_pos1, cox3_pos1, nad3_pos1, cytb_pos1, cox2_pos1
	TVM+G
	atp6_pos1, nad3_pos1, cox3_pos1, cytb_pos1, cox2_pos1

	2
	TVM+G
	cox2_pos2, nad1_pos2, atp6_pos2, cytb_pos2, cox3_pos2
	TVM+G
	atp6_pos2, cytb_pos2, cox3_pos2
	TVM+G
	nad6_pos2, atp6_pos2, nad2_pos2, nad4l_pos2
	TVM+G
	nad6_pos2, atp6_pos2, nad2_pos2, nad4l_pos2

	3
	HKY+G
	atp6_pos3, cox1_pos3, cox2_pos3
	HKY+I+G
	nad2_pos1, nad6_pos1, atp8_pos1, atp8_pos2
	HKY+G
	cox3_pos3, nad3_pos3, atp8_pos1, cox2_pos3, cytb_pos3, cox1_pos3, atp6_pos3, nad6_pos3, nad2_pos3, atp8_pos3
	HKY+I+G
	atp8_pos1, atp8_pos2, nad2_pos1, nad6_pos1

	4
	HKY+G
	nad2_pos3, atp8_pos1, nad6_pos3, atp8_pos3
	TIM+I+G
	cox1_pos1, cox2_pos1
	HKY+I+G
	atp8_pos2, nad2_pos1, nad6_pos1
	TIM+I+G
	cox1_pos1

	5
	HKY+I+G
	atp8_pos2, nad6_pos1, nad2_pos1
	TVM+I+G
	cox1_pos2, cox2_pos2, nad1_pos2
	TIM+I+G
	cox1_pos1
	TVM+I+G
	cox1_pos2

	6
	TIM+I+G
	cox2_pos1,
cox1_pos1
	TVM+I+G
	nad1_pos1, nad3_pos1, nad4l_pos1, nad4_pos1, nad5_pos1
	TVM+I+G
	cox1_pos2
	TVM+G
	cytb_pos2, nad5_pos2, nad4_pos2, nad3_pos2, cox2_pos2, cox3_pos2, nad1_pos2

	7
	K81UF+G
	cox1_pos2
	TVM+G
	nad2_pos2, nad6_pos2
	TVM+G
	cytb_pos2, nad5_pos2, nad4_pos2, cox3_pos2, cox2_pos2, nad3_pos2, nad1_pos2
	TVM+G
	nad4_pos1, nad4l_pos1, nad1_pos1, nad5_pos1

	8
	HKY+G
	nad3_pos3, cox3_pos3, cytb_pos3
	TVM+I+G
	nad5_pos2, nad4_pos2, nad3_pos2, nad4l_pos2
	GTR+I+G
	nad4l_pos1, nad1_pos1, nad4_pos1, nad5_pos1
	-
	-

	9
	TVM+I+G
	nad1_pos1, nad3_pos1, nad4l_pos1, nad4_pos1, nad5_pos1
	-
	-
	HKY+G
	nad1_pos3, nad5_pos3, nad4_pos3, nad4l_pos3
	-
	-

	10
	HKY+G      
	nad1_pos3, nad5_pos3, nad4l_pos3, nad4_pos3
	-
	-
	-
	-
	-
	-

	11
	TVM+G
	nad6_pos2, nad2_pos2
	-
	-
	-
	-
	-
	-

	12
	TVM+I+G
	nad5_pos2, nad4_pos2, nad3_pos2, nad4l_pos2
	-
	-
	-
	-
	-
	-




Table S2. Nucleotide composition of the Aleurodicus rugioperculatus mitogenome.
	[bookmark: _Hlk14771857]Species
	Size
(bp)
	A%
	G%
	T%
	C%
	GC%
	AT%
	AT skewness
	GC skewness

	Mitogenome
	16,224
	38.6
	7.9
	47.9
	5.6
	13.5
	86.5
	-0.109
	0.2

	PCGs
	10840
	36.6
	9.1
	48.6
	5.7
	14.8
	85.21
	-0.141
	0.226

	1st codon position
	3614
	35.1
	7.4
	52.2
	5.4
	9.46
	90.54
	-0.117
	0.123

	2nd codon position
	3613
	38.5
	10.6
	43.59
	7.3
	17.91
	82.09
	-0.062
	0.184

	3rd codon position
	3613
	26.8
	8.4
	56.16
	8.6
	16.99
	83.01
	-0.353
	-0.016

	tRNA
	1,420
	42.7
	5.9
	45.5
	5.8
	11.76
	88.24
	-0.031
	0.006

	rRNA
	2065
	48.4
	6.9
	39.8
	4.9
	11.90
	88.10
	0.098
	0.167

	Control region
	805
	55.7
	12.11
	40.25
	12.7
	24.77
	75.23
	-0.07
	-0.02






Table S3. GC3, GC12 and ENC values of 13 species of whitefly used in comparative analysis of PCGs.
	Subfamily
	Species
	GC3
	GC12
	ENC

	Aleyrodinae
	Aleurocanthus camelliae
	26.50
	34.66
	50.17

	
	Aleurocanthus spiniferus
	26.00
	34.66
	50.36

	
	Aleurochiton aceris
	15.90
	31.74
	40.61

	
	Bemisia afer
	40.30
	34.74
	56.02

	
	Bemisia tabaci
	19.00
	31.70
	43.14

	
	Crenidorsum turpiniae
	27.60
	35.09
	48.35

	
	Neomaskellia andropogonis
	8.60
	28.73
	34.32

	
	Pealius machili
	17.50
	31.41
	41.66

	
	Tetraleurodes acaciae
	28.80
	33.95
	49.44

	
	Trialeurodes vaporariorum
	29.60
	34.70
	50.36

	Aleurodicinae
	Aleurodicus dispersus
	9.90
	23.26
	33.93

	
	Aleurodicus dugesii
	4.90
	24.63
	30.81

	
	Aleurodicus rugiopercalutus
	4.20
	24.29
	29.36














Table S4. CREX analysis input file 
>AR
cox1 L2 cox2 K D atp8 atp6 cox3 G nad3 E -F -nad5 -H -nad4 -nad4L T -P nad6 cytb -nad1 -L1 -rrnL -V -rrnS M nad2 W -Y -C
>SA
cox1 L2 cox2 K D atp8 atp6 cox3 G nad3 E -F -nad5 -H -nad4 -nad4L T -P nad6 cytb -nad1 -L1 -rrnL -V -rrnS M nad2 W -C -Y   



Table S5. Character coding of 13 mitogenomes of whiteflies and ancestor. Asterisk indicate partial mitogenome.
	Ancestral Gene Block
	Ancestral
	code
	AS* (S1)
	code
	AC (I)
	code
	TA* (S1
	CODE
	CT
	CODE
	BA, BT
	CODE

	Gene Block I
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1

	
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2

	
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3

	
	K-D
	4
	K-D
	4
	K-D
	4
	K-ATP8
	50
	K-D
	4
	K-ATP8
	50

	
	D-atp8
	5
	D-atp8
	5
	D-atp8
	5
	atp8-atp6
	6
	D-atp8
	5
	atp8-atp6
	6

	
	atp8-atp6
	6
	atp8-atp6
	6
	atp8-atp6
	6
	atp6-E
	38
	atp8-atp6
	6
	atp6-S1
	60

	Gene Block II
	atp6-cox3
	7
	atp6-E
	38
	atp6-E
	38
	E-F
	15
	atp6-E
	38
	S1-E
	14

	
	cox3-G
	8
	E-F
	15
	E-F
	15
	F-nad5
	16
	E-F
	15
	E-F
	15

	
	G-nad3
	9
	F-nad5
	16
	F-nad5
	16
	nad5-H
	17
	F-nad5
	16
	F-nad5
	16

	
	nad3-A
	10
	nad5-H
	17
	nad5-H
	17
	H-nad4
	18
	nad5-H
	17
	nad5-H
	17

	
	A-R
	11
	H-nad4
	18
	H-nad4
	18
	nad4-nad4L
	19
	H-nad4
	18
	H-nad4
	18

	
	R-N
	12
	nad4-nad4L
	19
	nad4-nad4L
	19
	nad4L-T
	20
	nad4-nad4L
	19
	nad4-nad4L
	19

	
	N-S1
	13
	nad4L-T
	20
	nad4L-T
	20
	T-P
	21
	nad4L-T
	20
	nad4L-T
	20

	
	S1-E
	14
	T-P
	21
	T-P
	21
	P-nad6
	22
	T-P
	21
	T-P
	21

	Gene Block III
	E-F
	15
	P-nad6
	22
	P-nad6
	22
	nad6-cytb
	23
	P-nad6
	22
	P-nad6
	22

	
	F-nad5
	16
	nad6-cytb
	23
	nad6-cytb
	23
	cytb-S2
	24
	nad6-cytb
	23
	nad6-cytb
	23

	
	nad5-H
	17
	cytb-S2
	24
	cytb-S2
	24
	S2-nad1
	25
	cytb-S2
	24
	cytb-S2
	24

	
	H-nad4
	18
	S2-nad1
	25
	S2-nad1
	25
	nad1-L1
	26
	S2-nad1
	25
	S2-nad1
	25

	
	nad4-nad4L
	19
	nad1-L1
	26
	nad1-L1
	26
	L1-rrnL
	27
	nad1-L1
	26
	nad1-L1
	26

	
	nad4L-T
	20
	L1-rrnL
	27
	L1-rrnL
	27
	rrnL-rrnS
	39
	L1-rrnL
	27
	L1-rrnL
	27

	
	T-P
	21
	rrnL-rrnS
	39
	rrnL-rrnS
	39
	rrnS-Q
	51
	rrnL-rrnS
	39
	rrnL-V
	28

	
	P-nad6
	22
	rrnS-N
	40
	rrnS-N
	40
	Q-V
	42
	rrnS-N
	40
	V-D
	61

	
	nad6-cytb
	23
	N-Q
	41
	N-Q
	41
	V-N
	52
	N-Q
	41
	D-Q
	62

	
	cytb-S2
	24
	Q-V
	42
	Q-V
	42
	N-nad3
	53
	Q-V
	42
	Q-rrnS
	51

	
	S2-nad1
	25
	V-R
	43
	V-R
	43
	nad3-G
	9
	V-R
	43
	rrnS-N
	40

	
	nad1-L1
	26
	R-A
	11
	R-A
	11
	G-cox3
	8
	R-A
	11
	N-R
	12

	Gene Block IV
	L1-rrnL
	27
	A-nad3
	10
	A-nad3
	10
	cox3-R
	54
	A-nad3
	10
	R-A
	11

	
	rrnL-V
	28
	nad3-G
	9
	nad3-G
	9
	R-D
	55
	nad3-G
	9
	A-nad3
	10

	
	V-rrnS
	29
	G-cox3
	8
	G-cox3
	8
	D-I
	56
	G-cox3
	8
	nad3-G
	9

	Gene Block V
	rrnS-I
	30
	cox3-I
	44
	cox3-S1
	48
	I-A
	57
	cox3-S1
	48
	G-cox3
	8

	
	I-Q
	31
	I-M
	45
	S1-M
	49
	A-M
	58
	S1-I
	59
	cox3-I
	44

	
	Q-M
	32
	M-nad2
	33
	M-nad2
	33
	M-nad2
	33
	I-M
	45
	I-M
	45

	
	M-nad2
	33
	nad2-W
	34
	nad2-W
	34
	nad2-W
	34
	M-nad2
	33
	M-nad2
	33

	
	nad2-W
	34
	W-Y
	46
	W-Y
	46
	W-Y
	46
	nad2-W
	34
	nad2-W
	34

	
	W-C
	35
	Y-C
	36
	Y-C
	36
	Y-C
	36
	W-Y
	46
	W-Y
	46

	
	C-Y
	36
	C-COX1
	47
	C-COX1
	47
	C-COX1
	47
	Y-C
	36
	Y-C
	36

	
	Y-cox1
	37
	
	
	
	
	
	
	C-COX1
	47
	C-COX1
	47


 

	PM
	CODE
	AA* (I)
	CODE
	TV
	CODE
	NA* (A,R,N)
	CODE
	AR, AD
	CODE
	ADE*(S2, Q)
	CODE

	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1
	cox1-L2
	1

	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2
	L2-cox2
	2

	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3
	cox2-K
	3

	K-D
	4
	K-D
	4
	K-D
	4
	K-D
	4
	K-D
	4
	K-D
	4

	D-atp8
	5
	D-atp8
	5
	D-atp8
	5
	D-atp8
	5
	D-atp8
	5
	D-atp8
	5

	atp8-atp6
	6
	atp8-atp6
	6
	atp8-atp6
	6
	atp8-atp6
	6
	atp8-atp6
	6
	atp8-atp6
	6

	atp6-S1
	60
	atp6-S1
	60
	atp6-cox3
	7
	atp6-S1
	60
	atp6-cox3
	7
	atp6-cox3
	7

	S1-E
	14
	S1-E
	14
	COX3-NAD3
	67
	S1-E
	14
	cox3-G
	8
	cox3-G
	8

	E-F
	15
	E-F
	15
	nad3-A
	10
	E-F
	15
	G-nad3
	9
	G-nad3
	9

	F-nad5
	16
	F-nad5
	16
	A-R
	11
	F-nad5
	16
	nad3-A
	10
	nad3-A
	10

	nad5-H
	17
	nad5-H
	17
	R-N
	12
	nad5-H
	17
	A-R
	11
	A-R
	11

	H-nad4
	18
	H-nad4
	18
	N-S1
	13
	H-nad4
	18
	R-N
	12
	R-rrnS
	79

	nad4-nad4L
	19
	nad4-nad4L
	19
	S1-E
	14
	nad4-nad4L
	19
	N-S1
	13
	rrnS-V
	28

	nad4L-T
	20
	nad4L-T
	20
	E-F
	15
	nad4L-T
	20
	S1-E
	14
	V-rrnL
	29

	T-P
	21
	T-P
	21
	F-nad5
	16
	T-NAD6
	73
	E-F
	15
	rrnL-L1
	27

	P-nad6
	22
	P-nad6
	22
	nad5-H
	17
	nad6-cytb
	23
	F-nad5
	16
	L1-nad1
	26

	nad6-cytb
	23
	nad6-cytb
	23
	H-nad4
	18
	cytb-S2
	24
	nad5-H
	17
	nad1-nad6
	80

	cytb-S2
	24
	cytb-S2
	24
	nad4-nad4L
	19
	S2-nad1
	25
	H-nad4
	18
	nad6-cytb
	23

	S2-R
	63
	S2-R
	63
	nad4L-T
	20
	nad1-L1
	26
	nad4-nad4L
	19
	cytb-S1
	81

	R-A
	11
	R-A
	11
	T-P
	21
	L1-rrnL
	27
	nad4L-T
	20
	S1-N
	13

	A-nad3
	10
	A-nad3
	10
	P-nad6
	22
	rrnL-P
	74
	T-P
	21
	N-E
	82

	nad3-G
	9
	nad3-G
	9
	nad6-cytb
	23
	P-NAD3
	75
	P-nad6
	22
	E-F
	15

	G-cox3
	8
	G-cox3
	8
	CYTB-NAD1
	68
	nad3-G
	9
	nad6-cytb
	23
	F-nad5
	16

	COX3-N
	64
	COX3-N
	64
	nad1-L1
	26
	G-cox3
	8
	cytb-S2
	24
	nad5-H
	17

	N-Q
	41
	N-Q
	41
	L1-rrnL
	27
	COX3-C
	76
	S2-nad1
	25
	H-nad4
	18

	Q-NAD1
	65
	Q-NAD1
	65
	rrnL-V
	28
	C-Y
	36
	nad1-L1
	26
	nad4-nad4L
	19

	nad1-L1
	26
	nad1-L1
	26
	V-rrnS
	29
	Y-rrnS
	77
	L1-rrnL
	27
	nad4L-T
	20

	L1-rrnL
	27
	L1-rrnL
	27
	rrnS-S2
	69
	rrnS-V
	29
	rrnL-V
	28
	T-P
	21

	rrnL-V
	28
	rrnL-V
	28
	S2-Q
	70
	V-Q
	42
	V-rrnS
	29
	P-I
	83

	V-rrnS
	29
	V-rrnS
	29
	Q-I
	31
	Q-I
	31
	rrnS-Q
	51
	I-M
	45

	rrnS-I
	30
	rrnS-M
	66
	I-M
	45
	I-M
	45
	Q-I
	31
	M-nad2
	33

	I-M
	45
	M-nad2
	33
	M-nad2
	33
	M-nad2
	33
	I-M
	45
	nad2-W
	34

	M-nad2
	33
	nad2-W
	34
	nad2-W
	34
	nad2-W
	34
	M-nad2
	33
	W-Y
	46

	nad2-W
	34
	W-Y
	46
	W-G
	71
	W-COX1
	78
	nad2-W
	34
	Y-C
	36

	W-Y
	46
	Y-C
	36
	G-Y
	72
	
	
	W-Y
	46
	C-COX1
	47

	Y-C
	36
	C-COX1
	47
	Y-C
	36
	
	
	Y-C
	36
	
	

	C-COX1
	47
	
	
	C-COX1
	47
	
	
	C-COX1
	47
	
	


 



Table S6. TreeREx analysis input file 
>AS
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2
>AC
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2
>TA
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2
>CT
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2 
>BA
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2
>BT
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS -nad3 -cox3 nad2
>PM
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad3 -cox3 -nad1 -rrnL -rrnS nad2
>AA
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad3 -cox3 -nad1 -rrnL -rrnS nad2
>TV
cox1 cox2 atp8 atp6 cox3 nad3 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS nad2
>NA
cox1 cox2 atp8 atp6 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -nad3 -cox3 rrnS nad2
>AR
cox1 cox2 atp8 atp6 cox3 nad3 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS nad2 
>AD
cox1 cox2 atp8 atp6 cox3 nad3 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS nad2
>ADE
cox1 cox2 atp8 atp6 cox3 nad3 rrnS rrnL -nad1 nad6 cytb -nad5 -nad4 -nad4L nad2 
>SA
cox1 cox2 atp8 atp6 cox3 nad3 -nad5 -nad4 -nad4L nad6 cytb -nad1 -rrnL -rrnS nad2    












Figures S1. Comparative secondary structure of tRNA families in A. rugioperculatus mitochondrial genomes. 
[image: ]



Fig. S2. Bayesian Phylogenetic tree (BI-1) inferred by PCGs.
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 Fig. S3. Bayesian Phylogenetic tree (BI-2) inferred by PCGs. 
[image: ]
Fig. S4. Bayesian Phylogenetic tree (BI-3) inferred by PCGs. 
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Fig. S5. Bayesian Phylogenetic tree (BI-4) inferred by PCGs. 
[image: ]
Fig. S6. Maximum Likelihood Phylogenetic tree (ML-1) inferred by PCGs. 
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Fig. S7. Maximum Likelihood Phylogenetic tree (ML-2) inferred by PCGs.
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Fig. S8. Maximum Likelihood tree (ML-3) inferred by PCGs. 
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Fig. S9. Maximum Likelihood Phylogenetic tree (ML-4) inferred by PCGs. 
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