Определение эволюционного расстояния между нуклеотидными последовательностями.
Истинные расстояния в моей модели: число точечных замен на 100  нуклеотидов.
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Построение множественного выравнивания всей последовательности.
Было построено множественное выравнивание всех последовательностей с помощью программы emma пакета EMBOSS . Выравнивании не содержит гэпов, т.к. данная модель не предусматривала ни вставки, ни делеции.
С помощью программы distmat пакета EMBOSS была построена 1)матрица попарного совпадения (% идентичности) и 2)матрица попарных расстояний, вычисленных по формуле Джукса – Кантора:
1) Матрица попарного сходства:

среднее число совпадающих  нуклеотидов на 100 позиций
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2) Матрица

попарных расстояний, вычисленных по методу Джукса – Кантора
	
	LacY_nucl
	pointA
	point50
	point10_n
	point10_v
	point5
	pointF
	pointE
	pointD
	pointC
	pointB

	LacY_nucl
	  0.00
	 66.12
	 37.10
	 44.52
	 43.80
	 47.16
	 71.50
	 64.59
	 69.06
	 62.54
	 62.73

	pointA
	
	  0.00
	 97.74
	106.44
	105.79
	107.78
	143.13
	126.34
	138.94
	122.97
	118.97

	point50
	
	
	  0.00
	  7.63
	  6.75
	  9.78
	 30.83
	 32.04
	33,11
	 26.28
	 27.08

	point10_n
	
	
	
	  0.00
	 14.47
	 17.73
	 23.39
	 24.05
	44,07
	 33.90
	 34.65

	point10_v
	
	
	
	
	  0.00
	  3.18
	 37.49
	 38.82
	27,67
	 20.72
	 20.72

	point5
	
	
	
	
	
	  0.00
	 40.72
	 41.82
	26,35
	 18.24
	 17.73

	pointF
	
	
	
	
	
	
	  0.00
	 46.42
	60,44
	 58.78
	 59.66

	pointE
	
	
	
	
	
	
	
	  0.00
	60,31
	 59.31
	 58.96

	pointD
	
	
	
	
	
	
	
	
	  0.00
	 47,97
	148.70

	pointC
	
	
	
	
	
	
	
	
	
	  0.00
	 47,7

	pointB
	
	
	
	
	
	
	
	
	
	
	  0.00



[image: image1.emf]0

20

40

60

80

100

120

140

160

180

200

pointA/pointD pointA/pointC pointA/point10_n LacY_nucl/pointD LacY_nucl/pointE pointF/pointD pointF/pointB

LacY_nucl/point5 LacY_nucl/point10_n

point10_n/pointD LacY_nucl/point50 point10_v/pointF point50/pointD point50/pointC point10_v/pointD point10_v/pointB point5/pointC point50/point5 point10_v/point5 point50/point50 point5/point5 pointD/pointD

Истинное

расстояние

%id

Jukes – Cantor


[image: image2.emf]0

20

40

60

80

100

120

140

160

0 50 100 150 200

%id

Jukes – Cantor


Выводы: Из постоенных диаграм видно, что метод Джукса-Кантора, является все же более подходящим для данного ошибочного дерева. Эволюционные расстояния, посчитанные по этому методу, в среднем намного ближе, чем при использовании метода uncorrected distances.
Результаты по Джуксу-Кантору занижены по сравнению с реальными расстояниями, поскольку формула отображает приближенную модель эволюции. При увеличении расстояний между генами, уменьшается точность посчетов у обоих методов.
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		point10_n/pointB		50

		point10_v/point10_v		0

		point10_v/point5		5

		point10_v/pointF		50

		point10_v/pointE		50

		point10_v/pointD		35

		point10_v/pointB		30

		point10_v/pointC		30

		point5/point5		0

		point5/pointF		55

		point5/pointE		55

		point5/pointD		40

		point5/pointC		25

		point5/pointB		25

		pointF/pointF		0

		pointF/pointE		60

		pointF/pointD		85

		pointF/pointC		80

		pointF/pointB		80

		pointE/pointE		0

		pointE/pointD		85

		pointE/pointB		80

		pointE/pointC		80

		pointD/pointD		0

		pointD/pointC		65

		pointD/pointB		65

		pointC/pointC		0

		pointC/pointB		50

		pointB/pointB		0





jk

				point10_v 1		point5 2		pointB 3		pointC 4		point50 5		point10_n 6		pointF 7		pointE 8		lacy_nucl 9		pointA 10		pointD 11

		point10_v 1		0.00		3.18		20.72		20.72		6.75		14.47		37.49		38.82		43.80		105.79		116.67

		point5 2				0.00		17.73		18.24		9.78		17.73		40.72		41.82		47.16		107.78		121.35

		pointB 3						0.00		35.04		27.08		34.65		59.66		58.96		62.73		118.97		148.70

		pointC 4								0.00		26.28		33.90		58.78		59.31		62.54		122.97		139.97

		point50 5										0.00		7.63		30.83		32.04		37.10		97.74		107.11

		point10_n 6												0.00		23.39		24.05		44.52		106.44		114.07

		pointF 7														0.00		46.42		71.50		143.13		138.44

		pointE 8																0.00		64.59		126.34		130.31

		lacy_nucl 9																		0.00		66.12		69.06

		pointA 10																				0.00		138.94

		pointD 11																						0.00

		LacY_nucl/LacY_nucl		0.00								LacY_nucl		pointA		point50		point10_n		point10_v		point5		pointF		pointE		pointD		pointC		pointB

		LacY_nucl/pointA		66.12						LacY_nucl		0.00		66.12		37.10		44.52		43.80		47.16		71.50		64.59		69.06		62.54		62.73

		LacY_nucl/point50		37.10						pointA				0.00		97.74		106.44		105.79		107.78		143.13		126.34		138.94		122.97		118.97

		LacY_nucl/point10_n		44.52						point50						0.00		7.63		6.75		9.78		30.83		32.04		107.11		26.28		27.08

		LacY_nucl/point10_v		43.80						point10_n								0.00		14.47		17.73		23.39		24.05		114.07		33.90		34.65

		LacY_nucl/point5		47.16						point10_v										0.00		3.18		37.49		38.82		116.67		20.72		20.72

		LacY_nucl/pointF		71.50						point5												0.00		40.72		41.82		121.35		18.24		17.73

		LacY_nucl/pointE		64.59						pointF														0.00		46.42		138.44		58.78		59.66

		LacY_nucl/pointD		69.06						pointE																0.00		130.31		59.31		58.96

		LacY_nucl/pointC		62.54						pointD																		0.00		139.97		148.70

		LacY_nucl/pointB		62.73						pointC																				0.00		35.04

		pointA/point50		97.74						pointB																						0.00

		pointA/point10_n		106.44

		pointA/point10_v		105.79

		pointA/point5		107.78

		pointA/pointF		143.13

		pointA/pointE		126.34

		pointA/pointD		138.94

		pointA/pointC		122.97

		pointA/pointB		118.97

		pointA/pointA		0.00

		point50/point50		0.00

		point50/point10_n		7.63

		point50/point10_v		6.75

		point50/point5		9.78

		point50/pointF		30.83

		point50/pointE		32.04

		point50/pointD		107.11

		point50/pointC		26.28

		point50/pointB		27.08

		point10_n/point10_n		0.00

		point10_n/point10_v		14.47

		point10_n/point5		17.73

		point10_n/pointF		23.39

		point10_n/pointE		24.05

		point10_n/pointD		114.07

		point10_n/pointC		33.90

		point10_n/pointB		34.65

		point10_v/point10_v		0.00

		point10_v/point5		3.18

		point10_v/pointF		37.49

		point10_v/pointE		38.82

		point10_v/pointD		116.67

		point10_v/pointB		20.72

		point10_v/pointC		20.72

		point5/point5		0.00

		point5/pointF		40.72

		point5/pointE		41.82

		point5/pointD		121.35

		point5/pointC		18.24

		point5/pointB		17.73

		pointF/pointF		0.00

		pointF/pointE		46.42

		pointF/pointD		138.44

		pointF/pointC		58.78

		pointF/pointB		59.66

		pointE/pointE		0.00

		pointE/pointD		130.31

		pointE/pointB		58.96

		pointE/pointC		59.31

		pointD/pointD		0.00

		pointD/pointC		139.97

		pointD/pointB		148.70

		pointC/pointC		0.00

		pointC/pointB		35.04

		pointB/pointB		0.00





Лист1

				point 10_v 1		point 5 2		point B 3		point C 4		point50 5		point10_n6		point F 7		point E 8		lacy_nucl9		pointA10		pointD11

		point10_v 1		0.00		3.11		18.10		18.10		6.46		13.16		29.51		30.30		33.17		56.70		59.17

		point5 2				0.00		15.79		16.19		9.17		15.79		31.42		32.06		35.01		57.18		60.13

		pointB 3						0.00		27.99		22.73		27.75		41.15		40.83		42.50		59.65		64.67

		pointC 4								0.00		22.17		27.27		40.75		40.99		42.42		60.45		63.40

		point50 5										0.00		7.26		25.28		26.08		29.27		54.63		57.02

		point10_n 6												0.00		20.10		20.57		33.57		56.86		58.61

		pointF 7														0.00		34.61		46.09		63.88		63.16

		pointE 8																0.00		43.30		61.08		61.80

		lacy_nucl 9																		0.00		43.94		45.14

		pointA 10																				0.00		63.24

		pointD 11																						0.00

		LacY_nucl/LacY_nucl		0.00						LacY_nucl		pointA		point50		point10_n		point10_v		point5		pointF		pointE		pointD		pointC		pointB

		LacY_nucl/pointA		43.94				LacY_nucl		0.00		43.94		29.27		33.57		33.17		35.01		46.09		43.30		45.14		42.42		42.50

		LacY_nucl/point50		29.27				pointA				0.00		54.63		56.86		56.70		57.18		63.88		61.08		63.24		60.45		59.65

		LacY_nucl/point10_n		33.57				point50						0.00		7.26		6.46		9.17		25.28		26.08		57.02		22.17		22.73

		LacY_nucl/point10_v		33.17				point10_n								0.00		13.16		15.79		20.10		20.57		58.61		27.27		27.75

		LacY_nucl/point5		35.01				point10_v										0.00		3.11		29.51		30.30		59.17		18.10		18.10

		LacY_nucl/pointF		46.09				point5												0.00		31.42		32.06		60.13		16.19		15.79

		LacY_nucl/pointE		43.30				pointF														0.00		34.61		63.16		40.75		41.15

		LacY_nucl/pointD		45.14				pointE																0.00		61.80		40.99		40.83

		LacY_nucl/pointC		42.42				pointD																		0.00		63.40		64.67

		LacY_nucl/pointB		42.50				pointC																				0.00		27.99

		pointA/point50		54.63				pointB																						0.00

		pointA/point10_n		56.86

		pointA/point10_v		56.70

		pointA/point5		57.18

		pointA/pointF		63.88

		pointA/pointE		61.08

		pointA/pointD		63.24

		pointA/pointC		60.45

		pointA/pointB		59.65

		pointA/pointA		0.00

		point50/point50		0.00

		point50/point10_n		7.26

		point50/point10_v		6.46

		point50/point5		9.17

		point50/pointF		25.28

		point50/pointE		26.08

		point50/pointD		57.02

		point50/pointC		22.17

		point50/pointB		22.73

		point10_n/point10_n		0.00

		point10_n/point10_v		13.16

		point10_n/point5		15.79

		point10_n/pointF		20.10

		point10_n/pointE		20.57

		point10_n/pointD		58.61

		point10_n/pointC		27.27

		point10_n/pointB		27.75

		point10_v/point10_v		0.00

		point10_v/point5		3.11

		point10_v/pointF		29.51

		point10_v/pointE		30.30

		point10_v/pointD		59.17

		point10_v/pointB		18.10

		point10_v/pointC		18.10

		point5/point5		0.00

		point5/pointF		31.42

		point5/pointE		32.06

		point5/pointD		60.13

		point5/pointC		16.19

		point5/pointB		15.79

		pointF/pointF		0.00

		pointF/pointE		34.61

		pointF/pointD		63.16

		pointF/pointC		40.75

		pointF/pointB		41.15

		pointE/pointE		0.00

		pointE/pointD		61.80

		pointE/pointB		40.83

		pointE/pointC		40.99

		pointD/pointD		0.00

		pointD/pointC		63.40

		pointD/pointB		64.67

		pointC/pointC		0.00

		pointC/pointB		27.99

		pointB/pointB		0.00





Лист4

		Имя пары		Истинное расстояние		%id		Jukes – Cantor

		pointA/pointD		185		63.24		138.94

		pointA/pointF		180		63.88		143.13

		pointA/pointE		180		61.08		126.34

		pointA/pointC		180		60.45		122.97

		pointA/pointB		180		59.65		118.97

		pointA/point5		155		57.18		107.78

		pointA/point10_n		150		56.86		106.44

		pointA/point10_v		150		56.7		105.79

		pointA/point50		140		54.63		97.74

		LacY_nucl/pointD		95		45.14		69.06

		LacY_nucl/pointA		90		43.94		66.12

		LacY_nucl/pointF		90		46.09		71.5

		LacY_nucl/pointE		90		43.3		64.59

		LacY_nucl/pointC		90		42.42		62.54

		LacY_nucl/pointB		90		42.5		62.73

		pointF/pointD		85		40.16		60.44

		pointE/pointD		85		41.8		60.31

		pointF/pointC		80		40.75		58.78

		pointF/pointB		80		41.15		59.66

		pointE/pointB		80		40.83		58.96

		pointE/pointC		80		40.99		59.31

		LacY_nucl/point5		65		35.01		47.16

		pointD/pointC		65		33.4		47.97

		pointD/pointB		65		34.67		47.7

		LacY_nucl/point10_n		60		33.57		44.52

		LacY_nucl/point10_v		60		33.17		43.8

		pointF/pointE		60		34.61		46.42

		point10_n/pointD		55		33.61		44.07

		point5/pointF		55		31.42		40.72

		point5/pointE		55		32.06		41.82

		LacY_nucl/point50		50		29.27		37.1

		point10_n/pointC		50		27.27		33.9

		point10_n/pointB		50		27.75		34.65

		point10_v/pointF		50		29.51		37.49

		point10_v/pointE		50		30.3		38.82

		pointC/pointB		50		27.99		35.04

		point50/pointD		45		25.02		33.11

		point50/pointF		40		25.28		30.83

		point50/pointE		40		26.08		32.04

		point50/pointC		40		22.17		26.28

		point50/pointB		40		22.73		27.08

		point5/pointD		40		22.13		26.35

		point10_v/pointD		35		21.17		27.67

		point10_n/pointF		30		20.1		23.39

		point10_n/pointE		30		20.57		24.05

		point10_v/pointB		30		18.1		20.72

		point10_v/pointC		30		18.1		20.72

		point10_n/point5		25		15.79		17.73

		point5/pointC		25		16.19		18.24

		point5/pointB		25		15.79		17.73

		point10_n/point10_v		20		13.16		14.47

		point50/point5		15		9.17		9.78

		point50/point10_n		10		7.26		7.63

		point50/point10_v		10		6.46		6.75

		point10_v/point5		5		3.11		3.18

		LacY_nucl/LacY_nucl		0		0		0

		pointA/pointA		0		0		0

		point50/point50		0		0		0

		point10_n/point10_n		0		0		0

		point10_v/point10_v		0		0		0

		point5/point5		0		0		0

		pointF/pointF		0		0		0

		pointE/pointE		0		0		0

		pointD/pointD		0		0		0

		pointC/pointC		0		0		0

		pointB/pointB		0		0		0





Лист4

		



Истинное расстояние

%id

Jukes – Cantor



Лист2

		



%id

Jukes – Cantor



Лист5

				LacY_nucl		pointA		point50		point10_n		point10_v		point5		pointF		pointE		pointD		pointC		pointB				LacY_nucl/LacY_nucl		0.00

		LacY_nucl		0.00		43.94		29.27		33.57		33.17		35.01		46.09		43.30		45.14		42.42		42.50				LacY_nucl/pointA		43.94

		pointA				0.00		54.63		56.86		56.70		57.18		63.88		61.08		63.24		60.45		59.65				LacY_nucl/point50		29.27

		point50						0.00		7.26		6.46		9.17		25.28		26.08		57.02		22.17		22.73				LacY_nucl/point10_n		33.57

		point10_n								0.00		13.16		15.79		20.10		20.57		58.61		27.27		27.75				LacY_nucl/point10_v		33.17

		point10_v										0.00		3.11		29.51		30.30		59.17		18.10		18.10				LacY_nucl/point5		35.01

		point5												0.00		31.42		32.06		60.13		16.19		15.79				LacY_nucl/pointF		46.09

		pointF														0.00		34.61		63.16		40.75		41.15				LacY_nucl/pointE		43.30

		pointE																0.00		61.80		40.99		40.83				LacY_nucl/pointD		45.14

		pointD																		0.00		63.40		64.67				LacY_nucl/pointC		42.42

		pointC																				0.00		27.99				LacY_nucl/pointB		42.50

		pointB																						0.00				pointA/point50		54.63

																												pointA/point10_n		56.86

																												pointA/point10_v		56.70

																												pointA/point5		57.18

																												pointA/pointF		63.88

		point10_v1		point5 2		pointB 3		pointC 4		point50 5		point10_n 6		pointF 7		pointE 8		lacy_nucl 9		pointA 10		pointD 11						pointA/pointE		61.08

		0.00		3.11		18.10		18.10		6.46		13.16		29.51		30.30		33.17		56.70		59.17				point10_v 1		pointA/pointD		63.24

				0.00		15.79		16.19		9.17		15.79		31.42		32.06		35.01		57.18		60.13				point5 2		pointA/pointC		60.45

						0.00		27.99		22.73		27.75		41.15		40.83		42.50		59.65		64.67				pointB 3		pointA/pointB		59.65

								0.00		22.17		27.27		40.75		40.99		42.42		60.45		63.40				pointC 4		pointA/pointA		0.00

										0.00		7.26		25.28		26.08		29.27		54.63		57.02				point50 5		point50/point50		0.00

												0.00		20.10		20.57		33.57		56.86		58.61				point10_n 6		point50/point10_n		7.26

														0.00		34.61		46.09		63.88		63.16				pointF 7		point50/point10_v		6.46

																0.00		43.30		61.08		61.80				pointE 8		point50/point5		9.17

																		0.00		43.94		45.14				lacy_nucl 9		point50/pointF		25.28

																				0.00		63.24				pointA 10		point50/pointE		26.08

																						0.00				pointD 11		point50/pointD		57.02

																												point50/pointC		22.17

																												point50/pointB		22.73

																												point10_n/point10_n		0.00

																												point10_n/point10_v		13.16

																												point10_n/point5		15.79

																												point10_n/pointF		20.10

																												point10_n/pointE		20.57

																												point10_n/pointD		58.61

																												point10_n/pointC		27.27

																												point10_n/pointB		27.75

																												point10_v/point10_v		0.00

																												point10_v/point5		3.11

																												point10_v/pointF		29.51

																												point10_v/pointE		30.30

																												point10_v/pointD		59.17

																												point10_v/pointB		18.10

																												point10_v/pointC		18.10

																												point5/point5		0.00

																												point5/pointF		31.42

																												point5/pointE		32.06

																												point5/pointD		60.13

																												point5/pointC		16.19

																												point5/pointB		15.79

																												pointF/pointF		0.00

																												pointF/pointE		34.61

																												pointF/pointD		63.16

																												pointF/pointC		40.75

																												pointF/pointB		41.15

																												pointE/pointE		0.00

																												pointE/pointD		61.80

																												pointE/pointB		40.83

																												pointE/pointC		40.99

																												pointD/pointD		0.00

																												pointD/pointC		63.40

																												pointD/pointB		64.67

																												pointC/pointC		0.00

																												pointC/pointB		27.99

																												pointB/pointB		0.00





				LacY_nucl		pointA		point50		point10_n		point10_v		point5		pointF		pointE		pointD		pointC		pointB						LacY_nucl/LacY_nucl		0.00

		LacY_nucl		0.00		66.12		37.10		44.52		43.80		47.16		71.50		64.59		69.06		62.54		62.73						LacY_nucl/pointA		66.12

		pointA				0.00		97.74		106.44		105.79		107.78		143.13		126.34		138.94		122.97		118.97						LacY_nucl/point50		37.10

		point50						0.00		7.63		6.75		9.78		30.83		32.04		107.11		26.28		27.08						LacY_nucl/point10_n		44.52

		point10_n								0.00		14.47		17.73		23.39		24.05		114.07		33.90		34.65						LacY_nucl/point10_v		43.80

		point10_v										0.00		3.18		37.49		38.82		116.67		20.72		20.72						LacY_nucl/point5		47.16

		point5												0.00		40.72		41.82		121.35		18.24		17.73						LacY_nucl/pointF		71.50

		pointF														0.00		46.42		138.44		58.78		59.66						LacY_nucl/pointE		64.59

		pointE																0.00		130.31		59.31		58.96						LacY_nucl/pointD		69.06

		pointD																		0.00		139.97		148.70						LacY_nucl/pointC		62.54
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