Supplementary Documents
Table S1. Complete sequences of trnL–trnF and total ITS (ITS1 + 5.8S rDNA + ITS2) regions.
	Cultivar name
	CP/ ITS region
	Sequence

	‘Ootaponkan’
	CP
	AAAATCGTGAGGGTTCAAGTCCCTCTATCCCCACCCCAAAAAAGGCCTATTGACTCCCTAACCATTTCTCCTACCTTCTCCTTTTTTTGTTAGTGGTTCAAAAGTCGGTAGGTTTCTCATCTATCCTACTCTTTTCCATTTCCAAAAGGATATGGGCAGAATTTTTTTCTCTTATCACAAGCCGTATGGTCTATACGATATATGTAGAAATGAACACCTTTGATCAAGGAATCCCCGTTTTAATGATTCCCAATCCATATTATTGCTCATACTGAAACTTACAAAGTCTTCTTTTTGATGATTCAAGAAATGAAATTCCCCTCCCAAGACTTTTAATCCCTGTTTATTTTTTAATTGACATAGACCCAAGTCATCTAGTAAGATGAGAACGGTGTGTCGGAAATGGTCGGGATAGCTCAGCTGGTAGAGCAGAGGACTGAAAATCCTCGTGTCACCAGTTCAAATC

	‘Nankan 20 gou’
	CP
	AAAATCGTGAGGGTTCAAGTCCCTCTATCCCCACCCCAAAAAAGGCCTATTGACTCCCTAACCATTTCTCCTACCTTCTCCTTTTTTTGTTAGTGGTTCAAAAGTCGGTAGGTTTCTCATCTATCCTACTCTTTTCCATTTCCAAAAGGATATGGGCAGAATTTTTTTCTCTTATCACAAGCCGTATGGTCTATACGATATATGTAGAAATGAACACCTTTGATCAAGGAATCCCCGTTTTAATGATTCCCAATCCATATTATTGCTCATACTGAAACTTACAAAGTCTTCTTTTTGATGATTCAAGAAATGAAATTCCCCTCCCAAGACTTTTAATCCCTGTTTATTTTTTAATTGACATAGACCCAAGTCATCTAGTAAGATGAGAACGGTGTGTCGGAAATGGTCGGGATAGCTCAGCTGGTAGAGCAGAGGACTGAAAATCCTCGTGTCACCAGTTCAAATC

	‘Haryejosaeng’

	CP
	AAAATCGTGAGGGTTCAAGTCCCTCTATCCCCACCCCAAAAAAGGCCTATTGACTCCCTAACCATTTCTCCTACCTTCTCCTTTTTTTGTTAGTGGTTCAAAAGACGGTAGGTTTCTCATCTATCCTACTCTTTTCCATTTCCAAAAGGATATGGGCAGAATTTTTTTCTCTTATCACAAGCCGTATGGTCTATACGATATATGTAGAAATGAACACCTTTGATCAAGGAATCCCCGTTTTAATGATTCCCAATCCATATTATTGCTCATACTGAAACTTACAAAGTCTTCTTTTTGATGATTCAAGAAATGAAATTCCCCTCCCAAGACTTTTAATCCCTGTTTATTTTTTAATTGACATAGACCCAAGTCATCTAGTAAGATGAGAACGGTGTGTCGGAAATGGTCGGGATAGCTCAGCTGGTAGAGCAGAGGACTGAAAATCCTCGTGTCACCAGTTCAAATC

	‘Miyagawa wase’
	CP
	AAAATCGTGAGGGTTCAAGTCCCTCTATCCCCACCCCAAAAAAGGCCTATTGACTCCCTAACCATTTCTCCTACCTTCTCCTTTTTTTGTTAGTGGTTCAAAAGTCGGTAGGTTTCTCATCTATCCTACTCTTTTCCATTTCCAAAAGGATATGGGCAGAATTTTTTTCTCTTATCACAAGCCGTATGGTCTATACGATATATGTAGAAATGAACACCTTTGATCAAGGAATCCCCGTTTTAATGATTCCCAATCCATATTATTGCTCATACTGAAACTTACAAAGTCTTCTTTTTGATGATTCAAGAAATGAAATTCCCCTCCCAAGACTTTTAATCCCTGTTTATTTTTTAATTGACATAGACCCAAGTCATCTAGTAAGATGAGAACGGTGTGTCGGAAATGGTCGGGATAGCTCAGCTGGTAGAGCAGAGGACTGAAAATCCTCGTGTCACCAGTTCAAATC





Continued.
	‘Kinokuni mikan’
	CP
	AAAATCGTGAGGGTTCAAGTCCCTCTATCCCCACCCCAAAAAAGGCCTATTGACTCCCTAACCATTTCTCCTACCTTCTCCTTTTTTTGTTAGTGGTTCAAAAGTCGGTAGGTTTCTCATCTATCCTACTCTTTTACATTTCCAAAAGGATATGGGCAGAATTTTTTTCTCTTATCACAAGCCGTATGGTCTATACGATATATGTAGAAATGAACACCTTTGATCAAGGAATCCCCGTTTTAATGATTCCCAATCCATATTATTGCTCATACTGAAACTTACAAAGTCTTCTTTTTGATGATTCAAGAAATGAAATTCCCCTCCCAAGACTTTTAATCCCTGTTTATTTTTTAATTGACATAGACCCAAGTCATCTAGTAAGATGAGAACGGTGTGTCGGAAATGGTCGGGATAGCTCAGCTGGTAGAGCAGAGGACTGAAAATCCTCGTGTCACCAGTTCAAATC

	‘Ootaponkan’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGTGCGCATCCGCAACGGGCGCTCCTCCTTCCCGCCCCATGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATCTAACGAGAGAGCACGCTACCGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCCCCAAACCAAGGCGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACCGCTCGCGGTTGGCCCAAATCTGAGTCCTCGGCGAGCGAAGCCGCGGCGATCGGTGGTGAAACAAAAGCCTCTCGAGCTCCCGCCGCGCGCCCGGTCTCCGAGTGGGGACTCTGCGGCCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC

	‘Nankan 20 gou’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGGACGCGTCCGCAGCGGGCGCTCCTCCTTCCCGCCCCACGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATCTAACGAGAGAGCATGCTCCTGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGcCCCACCCCACCCCCCCAAACCAAGGGGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACTGCTCGCGGTTGGCCCAAATATGAGTCCTCGGCGACCGAAGCCGCGGCGATCGGTGGTGAAACAAAGCCTCTCGAGCTCCCGCCGCGCGCCCGGTCTCCAAGTGTGGACTCTGTGACCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC

	‘Haryejosaeng’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGTGCGCGTCCGCAACGGGCGCTCCTCCTTCCCGCCCCATGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATTTAACGAGAGAGCACGCTCCCGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCCCCAAACCAAGGCGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACCGCTCGCGGTTGGCCCAAATCTGAGTCCTCGGCGACCGAAGCCGCGGCGATCGGTGGTGAAACAAAAGCCTCTCGAGCTCCCGCCGCGTGCCCGGTCTCCGAGTGGGGACTCTGCGGCCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC



Continued.
	‘Miyagawa wase’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGGACGCGTCCGCAGCGGGCGCTCCTCCTTCCCGCCCCACGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATCTAACGAGAGAGCATGCTCCTGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATTGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGGCCCACCCCACCCCCCCAAACCAAGGGGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACTGCTCGCGGTTGGCCCAAATATGAGTCCTCGGCGACCGAAGCCGCGGCGATCGGTGGTGAAACAAAGCCTCTCGAGCTCCCGCCGCGCGCCCGGTCTCCAAGTGTGGACTCTGTGACCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC

	‘Minihyang’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGTGCGCGTCCGCAACGGGCGCTCCTCCTTCCCGCCCCATGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATCTAACGAGAGAGCACGCTCCCGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCCCCAAACCAAGGCGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACCGCTCGCGGTTGGCCCAAATCTGAGTCCTCGGCGACCGAAGCCGCGGCGATCGGTGGTGAAACAAAAGCCTCTCGAGCTCCCGCCGCGCGCCCGGTCTCCGAGTGGGGACTCTGCGGCCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC

	‘Kinokuni mikan’
	ITS
	GAAGGATCATTGTCGACCTGCCAGCAGACGACCCGCGAACCAGTTGATATCACCGGCGGCGGGAGGGGGTGCGCGTCCGCAACGGGCGCTCCTCCTTCCCGCCCCATGCCGCGGGGAGAGGGACTCGTCCCGCTCCCGGCTGGCGAAACAACGAACCCCCGGCGCGGACTGCGCCAAGGAAATCTAACGAGAGAGCACGCTCCCGCGGCCCCGGAGACGGTGCGCCGCGGGGTGCGGCGCCTTCTTTCACATGTATCCAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCCCCAAACCAAGGCGGGGGCCCCGGGGTGCGGGCGGAGATTGGCCTCCCGTGCGCTGACCGCTCGCGGTTGGCCCAAATCTGAGTCCTCGGCGACCGAAGCCGCGGCGATCGGTGGTGAAACAAAAGCCTCTCGGGCTCCCGCCGCGCGCCCGGTCTCcGAGTGGGGACTCTGCGGCCCTGAAGCTCCGCGCAAGCGGCGCTCGCATTGCGACCCCAGGTC


Red indicates the primer sites used for sequence analysis. CP, chloroplast region; ITS, internal transcribed spacer region.




Table S2. List of the citrus cultivars used for phylogenetic analysis in this study and GenBank numbers.
	No.
	Cultivar
	trnL-F region
	ITS region
	Reference

	
	Common name
	Scientific name
	GenBank number
	GenBank number
	

	1
	‘Wilking’ mandarin
	C. reticulata
	MG702242
	MG702212
	Kim et al., 2021, KSBS

	2
	‘Nova’ mandarin
	C. reticulata
	MG702231
	MF155026
	Kim et al., 2021, KSBS

	3
	‘Kiyomi’ tangor
	C. reticulata
	MG702248
	MG702218
	Kim et al., 2021, KSBS

	4
	‘Shiranuhi’
	(C. unshiu × C. sinensis) × C. reticulata
	MG702237
	MG702207
	Kim et al., 2021, KSBS

	5
	‘Marsh’ grapefruit
	C. paradisi
	MG702228
	MG702214
	Kim et al., 2021, KSBS

	6
	‘Tamnanuenbong’
	C. reticulata
	MG702250
	MG702220
	Kim et al., 2021, KSBS

	7
	‘Dangyooja’
	C. grandis Osbeck
	MG702232
	MG702202
	Kim et al., 2021, KSBS

	8
	‘Washington navel’ orange
	C. sinensis
	MG702241
	MG702211
	Kim et al., 2021, KSBS

	9
	‘Iwasaki wase’
	C. unshiu Marc
	MG702240
	MG702210
	Kim et al., 2021, KSBS

	10
	‘Cook Eureka’ lemon
	C. limon L. Burm.f
	MG702234
	MG702204
	Kim et al., 2021, KSBS

	11
	‘Tavares’ lime
	C. aurantifolia × Fortunella margarita
	MG702257
	MG702227
	Kim et al., 2021, KSBS

	12
	‘Trifoliate orange’
	C. trifoliata
	MG702256
	MG702226
	Kim et al., 2021, KSBS

	13
	‘Ootaponkan’
	C. reticulata
	Refer to Table S2
	Present study

	14
	‘Nankan 20 gou’
	C. unshiu Marc
	Refer to Table S2
	Present study

	15
	‘Haryejosaeng’
	C. unshiu Marc
	Refer to Table S2
	Present study

	16
	‘Miyagawa wase’
	C. unshiu Marc
	Refer to Table S2
	Present study

	17
	‘Minihyang’
	C. kinokuni × C. reticulata
	Refer Table S2
	Jin et al., 2025, Plant breeding

	18
	‘Kishu mikan’ 
	C. kinokuni ex Tanaka
	Refer to Table S2
	Jin et al., 2025, Plant breeding




Table S3. Sequence divergence in the chloroplast trnL–trnF intergenic spacer (IGS) regions between the 18 citrus cultivars. 
	No.
	Cultivar
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	‘Nankan 20 gou’
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	‘Haryejosaeng’
	0.002
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	‘Miyagawa wase’
	0.000
	0.002
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	‘Ootaponkan’
	0.000
	0.002
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	‘Iwasaki wase’
	0.000
	0.002
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	‘Wilking’ mandarin
	0.000
	0.002
	0.000
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	‘Nova’ mandarin
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	

	8
	‘Kiyomi’tangor
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	
	
	
	
	
	
	
	
	
	
	

	9
	‘Shiranuhi’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	
	
	
	
	
	
	
	
	
	

	10
	‘Marsh’ grapefruit
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	
	
	
	
	
	
	
	
	

	11
	‘Tamnanuenbong’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.002
	
	
	
	
	
	
	
	

	12
	‘Dangyooja’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	
	
	
	
	
	
	

	13
	‘Minihyang’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.002
	0.000
	0.002
	
	
	
	
	
	

	14
	‘Kinokuni mikan’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.005
	0.002
	0.005
	0.002
	
	
	
	
	

	15
	‘Washington navel’ orange
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	
	
	
	

	16
	Tavares lime
	0.010
	0.012
	0.010
	0.010
	0.010
	0.010
	0.010
	0.012
	0.010
	0.007
	0.010
	0.007
	0.010
	0.012
	0.007
	
	
	

	17
	‘Cook Eureka’ lemon
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	0.000
	0.007
	
	

	18
	‘Trifoliate orange’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	0.000
	0.007
	0.000
	


The analysis involved 18 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were 408 positions in the final dataset. Evolutionary analyses were conducted using MEGA version 5.2.


Table S4. Sequence divergence in the total ITS (ITS1+5.8S rDNA+ ITS2) regions of citrus mandarin cultivars.
	No.
	Cultivar
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	‘Nankan 20 gou’
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	‘Haryejosaeng’
	0.023
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	‘Miyagawa wase’
	0.000
	0.002
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	‘Ootaponkan’
	0.000
	0.002
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	‘Iwasaki wase’
	0.000
	0.002
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	‘Wilking’ mandarin
	0.000
	0.002
	0.000
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	‘Nova’ mandarin
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	
	
	
	
	
	
	
	
	
	
	
	

	8
	‘Kiyomi’tangor
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	
	
	
	
	
	
	
	
	
	
	

	9
	‘Shiranuhi’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	
	
	
	
	
	
	
	
	
	

	10
	‘Marsh’ grapefruit
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	
	
	
	
	
	
	
	
	

	11
	‘Tamnanuenbong’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.002
	
	
	
	
	
	
	
	

	12
	‘Dangyooja’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	
	
	
	
	
	
	

	13
	‘Minihyang’
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.002
	0.000
	0.002
	
	
	
	
	
	

	14
	‘Kinokuni mikan’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.005
	0.002
	0.005
	0.002
	
	
	
	
	

	15
	‘Washington navel’ orange
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	
	
	
	

	16
	Tavares lime
	0.010
	0.012
	0.010
	0.010
	0.010
	0.010
	0.010
	0.012
	0.010
	0.007
	0.010
	0.007
	0.010
	0.012
	0.007
	
	
	

	17
	‘Cook Eureka’ lemon
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	0.000
	0.007
	
	

	18
	‘Trifoliate orange’
	0.002
	0.005
	0.002
	0.002
	0.002
	0.002
	0.002
	0.005
	0.002
	0.000
	0.002
	0.000
	0.002
	0.005
	0.000
	0.007
	0.000
	


The analysis involved 18 nucleotide sequences. All positions containing gaps and missing data were eliminated. The final dataset included 633 positions. Evolutionary analyses were conducted in MEGA version 5.2.
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