Определение эволюционного расстояния между нуклеотидными последовательностями

	
	Матрица «истинных» попарных эволюционных расстояний
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	«Матрица попарного сходства: среднее число совпадающих  нуклеотидов на 100 позиций»
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	Матрица попарных расстояний, вычисленных по методу Джукса – Кантора
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Сравнение методов подсчета эволюционного расстояния.

Для сравнения разных методов подсчета эволюционного расстояния были построены диаграммы.

Диаграмма 1 По оси X отложено количество замен, по оси Y отложены пары, между которыми мы меряем расстояние.
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Диаграмма 2. Зависимость полученных эволюционных расстояний от истинного значения расстояния. По оси X отложены истинное количество замен, а по оси Y количество замен полученное в моделях.
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ВЫВОДЫ:
Исходя из полученных результатов, можно выявить следующее:

1) Видимо где-то есть небольшая ошибка, так в полученных расстояниях в алгоритмах Джукса-Кантора и Id есть сильные разбросы в некоторых местах.

2) Алгоритм истинных расстояний не подходит для далеко разошедшихся последовательностей.

3) Для того, чтобы охарактеризовать модель эволюции лучше подходит алгоритм Джукса-Кантора. 
_1165245076.xls
Диаграмма3
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Sheet7

		Имя пары		Истинное расстояние		%Id		Jukes – Cantor								Истинное расстояние		%Id		Jukes – Cantor

		S03S03		195		7.42		7.81						6-9		195		63.83		142.84

		S03S03		195		51.08		85.71						6-10		195		62.91		136.86

		S03S03		195		40.49		58.23						6-11		195		64.61		148.22

		S03S04		195		37.4		51.79						7-9		195		63.68		141.81

		S03S04		195		21.41		25.2						7-10		195		63.52		140.79

		S03S04		195		59.2		116.79						7-11		195		63.82		142.84

		S03S05		195		39.18		55.43						8-9		195		63.21		138.8

		S03S05		195		19.4		22.44						8-10		195		62.36		133.57

		S03S05		195		59.97		120.55						8-11		195		65.15		152.23

		S03S03		180		43.59		65.27						6-8		180		62.52		134.5

		S03S04		180		3.4		3.48						7-8		180		62.21		132.66

		S03S03		165		50.39		83.56						5-6		165		59.97		120.55

		S03S04		165		21.25		24.99						5-7		165		59.81		119.79

		S03S05		165		19.01		21.92						5-8		165		58.66		114.27

		S03S03		160		51.39		86.69						4-6		160		59.2		116.79

		S03S03		160		41.89		61.31						4-7		160		58.73		114.62

		S03S04		160		20.71		24.24						4-8		160		58.04		111.48

		S03S05		160		22.95		27.4						6-7		160		57.26		108.14

		S03SA		115		62.52		134.5						3-9		115		51.39		86.69

		S03SC		115		42.81		63.44						3-10		115		50.39		83.56

		S03SC		115		65.15		152.23						3-11		115		51.08		85.71

		S03SA		105		57.26		108.14						2-9		105		48.15		77.03

		S03SB		105		43.12		64.17						2-10		105		47.45		75.11

		S03SB		105		63.83		142.84						2-11		105		48.92		79.22

		S03S03		100		14.68		16.34						1-6		100		46.68		73.04

		S03S04		100		33.31		44.04						1-7		100		47.06		74.07

		S03S05		100		35.39		47.89						1-8		100		45.83		70.82

		S03SA		95		46.68		73.04						1-9		95		45.36		69.64

		S03S03		90		39.72		56.57						2-6		90		44.13		66.57

		S03S04		90		58.73		114.62						2-7		90		43.12		64.17

		S03S05		90		59.81		119.79						2-8		90		42.81		63.44

		S03SC		85		62.36		133.57						3-5		85		43.59		65.72

		S03S03		80		46.21		71.82						3-4		80		41.89		61.31

		S03S04		80		58.04		111.48						3-6		80		40.49		58.23

		S03S05		80		58.66		114.27						3-7		80		39.72		56.57

		S03SC		80		63.21		138.8						3-8		80		46.21		71.82

		S03SB		75		63.52		140.79						2-5		75		39.18		55.43

		S03SA		70		44.13		66.57						2-4		70		37.4		51.79

		S03SA		70		64.61		148.22						9-10		70		36.09		49.22

		S03SB		70		63.68		141.81						9-11		70		35.78		48.62

		S03S02		65		7.81		8.24						1-5		65		35.39		47.89

		S03SE		65		44.51		67.51						1-10		65		44.51		67.51

		S03SF		65		45.83		70.82						1-11		65		45.83		70.82

		S03SD		60		45.36		69.64						1-4		60		33.31		44.01

		S03SF		60		48.92		79.22						10-11		60		34.16		45.58

		S03SA		40		62.91		136.86						5-9		40		22.95		27.4

		S03SA		35		63.83		142.84						4-9		35		20.71		24.24

		S03SD		35		48.15		77.03						4-10		35		21.25		24.99

		S03SD		35		35.78		48.62						4-11		35		21.41		25.2

		S03SE		30		47.45		75.11						5-10		30		19.01		21.92

		S03SE		30		34.16		45.58						5-11		30		19.4		22.44

		S03SC		20		45.83		70.82						1-3		20		14.68		16.34

		S03SB		10		47.06		74.07						1-2		10		7.81		8.24

		S03SB		10		62.21		132.66						2-3		10		7.42		7.81

		S03SD		5		36.09		49.22						4-5		5		3.4		3.48

		S03S02		0		0		0						1-1		0		0		0

		S03S03		0		0		0						2-2		0		0		0

		S03S04		0		0		0						3-3		0		0		0

		S03S05		0		0		0						4-4		0		0		0

		S03SA		0		0		0						5-5		0		0		0

		S03SB		0		0		0						6-6		0		0		0

		S03SC		0		0		0						7-7		0		0		0

		S03SD		0		0		0						8-8		0		0		0

		S03SE		0		0		0						9-9		0		0		0

		S03SF		0		0		0						10-10		0		0		0

		S03SFadR		0		0		0						11-11		0		0		0
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таб.1

				истинн		%		ЖК

		11		0		0		0

		12		10		7.81		8.24

		13		20		14.68		16.34

		14		60		33.31		44.01

		15		65		35.39		47.89

		16		100		46.68		73.04

		17		100		47.06		74.07

		18		100		45.83		70.82

		19		95		45.36		69.64

		110		65		44.51		67.51

		111		65		45.83		70.82

		22		0		0		0

		23		10		7.42		7.81

		24		70		37.4		51.79

		25		75		39.18		55.43

		26		90		44.13		66.57

		27		90		43.12		64.17

		28		90		42.81		63.44

		29		105		48.15		77.03

		210		105		47.45		75.11

		211		105		48.92		79.22

		33		0		0		0

		34		80		41.89		61.31

		35		85		43.59		65.72

		36		80		40.49		58.23

		37		80		39.72		56.57

		38		80		46.21		71.82

		39		115		51.39		86.69

		310		115		50.39		83.56

		311		115		51.08		85.71

		44		0		0		0

		45		5		3.4		3.48

		46		160		59.2		116.79

		47		160		58.73		114.62

		48		160		58.04		111.48

		49		35		20.71		24.24

		410		35		21.25		24.99

		411		35		21.41		25.2

		55		0		0		0

		56		165		59.97		120.55

		57		165		59.81		119.79

		58		165		58.66		114.27

		59		40		22.95		27.4

		510		30		19.01		21.92

		511		30		19.4		22.44

		66		0		0		0

		67		160		57.26		108.14

		68		180		62.52		134.5

		69		195		63.83		142.84

		610		195		62.91		136.86

		611		195		64.61		148.22

		77		0		0		0

		78		180		62.21		132.66

		79		195		63.68		141.81

		710		195		63.52		140.79

		711		195		63.82		142.84

		88		0		0		0

		89		195		63.21		138.8

		810		195		62.36		133.57

		811		195		65.15		152.23

		99		0		0		0

		910		70		36.09		49.22

		911		70		35.78		48.62

		1010		0		0		0

		1011		60		34.16		45.58

		1111		0		0		0
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				Матрица «истинных» попарных эволюционных расстояний

		6		7		8		9		2		3		4		5		10		11		1						11		0

		0		160		180		195		90		80		160		165		195		195		100		6				12		10

				0		180		195		90		80		160		165		195		195		100		7				13		20

						0		195		90		80		160		165		195		195		100		8				14		60

								0		105		115		35		40		70		70		95		9				15		65

										0		10		70		75		105		105		10		2				16		100

												0		80		85		115		115		20		3				17		100

														0		5		35		35		60		4				18		100

																0		30		30		65		5				19		95

																		0		60		65		10				110		65
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Sheet2

		«Матрица попарного сходства: среднее число совпадающих  нуклеотидов на 100 позиций»

		S03		S04		S05		SA		SB		SC		SD		SE		SF		S02		SFadR						11		0

		0.00		41.89		43.59		40.49		39.72		46.21		51.39		50.39		51.08		7.42		14.68		S03				12		7.81

				0.00		3.40		59.20		58.73		58.04		20.71		21.25		21.41		37.40		33.31		S04				13		14.68

						0.00		59.97		59.81		58.66		22.95		19.01		19.40		39.18		35.39		S05				14		33.31

								0.00		57.26		62.52		63.83		62.91		64.61		44.13		46.68		SA				15		35.39

										0.00		62.21		63.68		63.52		63.83		43.12		47.06		SB				16		46.68

												0.00		63.21		62.36		65.15		42.81		45.83		SC				17		47.06

														0.00		36.09		35.78		48.15		45.36		SD				18		45.83

																0.00		34.16		47.45		44.51		SE				19		45.36

																		0.00		48.92		45.83		SF				110		44.51

																				0.00		7.81		S02				111		45.83

																						0.00		SFadR				22		0

																												23		7.42

																												24		37.4

				1		FadR																						25		39.18

				2		S02																						26		44.13

				3		S03																						27		43.12

				4		S04																						28		42.81

				5		S05																						29		48.15

				6		SA																						210		47.45

				7		SB																						211		48.92

				8		SC																						33		0

				9		SD																						34		41.89

				10		SE																						35		43.59

				11		SF																						36		40.49

																												37		39.72

																												38		46.21

																												39		51.39

																												310		50.39

																												311		51.08

																												44		0

																												45		3.4

																												46		59.2

																												47		58.73

																												48		58.04

																												49		20.71

																												410		21.25

																												411		21.41

																												55		0

																												56		59.97

																												57		59.81

																												58		58.66

																												59		22.95

																												510		19.01

																												511		19.4

																												66		0

																												67		57.26

				4		5		6		7		8		9		10		11		2		1						68		62.52

				41.89		43.59		40.49		39.72		46.21		51.39		50.39		51.08		7.42		14.68		3				69		63.83

				0.00		3.40		59.20		58.73		58.04		20.71		21.25		21.41		37.40		33.31		4				610		62.91

						0.00		59.97		59.81		58.66		22.95		19.01		19.40		39.18		35.39		5				611		64.61

								0.00		57.26		62.52		63.83		62.91		64.61		44.13		46.68		6				77		0

										0.00		62.21		63.68		63.52		63.83		43.12		47.06		7				78		62.21

												0.00		63.21		62.36		65.15		42.81		45.83		8				79		63.68

														0.00		36.09		35.78		48.15		45.36		9				710		63.52

																0.00		34.16		47.45		44.51		10				711		63.82

																		0.00		48.92		45.83		11				88		0

																				0.00		7.81		2				89		63.21

																						0.00		1				810		62.36

																												811		65.15

																												99		0

																												910		36.09

																												911		35.78

																												1010		0

																												1011		34.16

																												1111		0





Sheet3

		Матрица попарных расстояний, вычисленных по методу Джукса – Кантора

		S03		S04		S05		SA		SB		SC		SD		SE		SF		S02		FadR

		0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		16.34		S03				33

				0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		44.04		S04				33

						0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		47.89		S05				33

								0.00		108.14		134.50		142.84		136.86		148.22		66.57		73.04		SA				33

										0.00		132.66		141.81		140.79		142.84		64.17		74.07		SB				33

												0.00		138.80		133.57		152.23		63.44		70.82		SC				33

														0.00		49.22		48.62		77.03		69.64		SD				33

																0.00		45.58		75.11		67.51		SE				33

																		0.00		79.22		70.82		SF				33

																				0.00		8.24		S02				33

																						0.00		FadR				33

																												33

																												33

		3		4		5		6		7		8		9		10		11		2		1						33

		0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		16.34		3				33

				0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		44.04		4				33

						0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		47.89		5				33

								0.00		108.14		134.50		142.84		136.86		148.22		66.57		73.04		6				33

										0.00		132.66		141.81		140.79		142.84		64.17		74.07		7				33

												0.00		138.80		133.57		152.23		63.44		70.82		8				33

														0.00		49.22		48.62		77.03		69.64		9				33

																0.00		45.58		75.11		67.51		10				33

																		0.00		79.22		70.82		11				33

																				0.00		8.24		2				33

																						0.00		1				33

																												33

		11		0																								33

		12		8.24																								33

		13		16.34																								33

		14		44.01																								33

		15		47.89																								33

		16		73.04																								33

		17		74.07																								33

		18		70.82																								33

		19		69.64																								33

		110		67.51				3		4		5		6		7		8		9		10		11		2

		111		70.82				0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		3

		22		0						0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		4

		23		7.81								0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		5

		24		51.79										0.00		108.14		134.50		142.84		136.86		148.22		66.57		6

		25		55.43												0.00		132.66		141.81		140.79		142.84		64.17		7

		26		66.57														0.00		138.80		133.57		152.23		63.44		8

		27		64.17																0.00		49.22		48.62		77.03		9

		28		63.44																		0.00		45.58		75.11		10

		29		77.03																				0.00		79.22		11

		210		75.11																						0.00		2

		211		79.22																								1

		33		0

		34		61.31

		35		65.72

		36		58.23				3		4		5		6		7		8		9		10		11

		37		56.57				0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		3

		38		71.82						0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		4

		39		86.69								0.00		120.55		119.79		114.27		27.40		21.92		22.44		5

		310		83.56										0.00		108.14		134.50		142.84		136.86		148.22		6

		311		85.71												0.00		132.66		141.81		140.79		142.84		7

		44		0														0.00		138.80		133.57		152.23		8

		45		3.48																0.00		49.22		48.62		9

		46		116.79																		0.00		45.58		10

		47		114.62																				0.00		11

		48		111.48																						2

		49		24.24																						1

		410		24.99

		411		25.2

		55		0

		56		120.55

		57		119.79

		58		114.27

		59		27.4

		510		21.92

		511		22.44

		66		0

		67		108.14

		68		134.5

		69		142.84

		610		136.86

		611		148.22

		77		0

		78		132.66

		79		141.81

		710		140.79

		711		142.84

		88		0

		89		138.8

		810		133.57

		811		152.23

		99		0

		910		49.22

		911		48.62

		1010		0

		1011		45.58

		1111		0
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Sheet7

		Имя пары		Истинное расстояние		%Id		Jukes – Cantor								Истинное расстояние		%Id		Jukes – Cantor

		S03S03		195		7.42		7.81						6-9		195		63.83		142.84

		S03S03		195		51.08		85.71						6-10		195		62.91		136.86

		S03S03		195		40.49		58.23						6-11		195		64.61		148.22

		S03S04		195		37.4		51.79						7-9		195		63.68		141.81

		S03S04		195		21.41		25.2						7-10		195		63.52		140.79

		S03S04		195		59.2		116.79						7-11		195		63.82		142.84

		S03S05		195		39.18		55.43						8-9		195		63.21		138.8

		S03S05		195		19.4		22.44						8-10		195		62.36		133.57

		S03S05		195		59.97		120.55						8-11		195		65.15		152.23

		S03S03		180		43.59		65.27						6-8		180		62.52		134.5

		S03S04		180		3.4		3.48						7-8		180		62.21		132.66

		S03S03		165		50.39		83.56						5-6		165		59.97		120.55

		S03S04		165		21.25		24.99						5-7		165		59.81		119.79

		S03S05		165		19.01		21.92						5-8		165		58.66		114.27

		S03S03		160		51.39		86.69						4-6		160		59.2		116.79

		S03S03		160		41.89		61.31						4-7		160		58.73		114.62

		S03S04		160		20.71		24.24						4-8		160		58.04		111.48

		S03S05		160		22.95		27.4						6-7		160		57.26		108.14

		S03SA		115		62.52		134.5						3-9		115		51.39		86.69

		S03SC		115		42.81		63.44						3-10		115		50.39		83.56

		S03SC		115		65.15		152.23						3-11		115		51.08		85.71

		S03SA		105		57.26		108.14						2-9		105		48.15		77.03

		S03SB		105		43.12		64.17						2-10		105		47.45		75.11

		S03SB		105		63.83		142.84						2-11		105		48.92		79.22

		S03S03		100		14.68		16.34						1-6		100		46.68		73.04

		S03S04		100		33.31		44.04						1-7		100		47.06		74.07

		S03S05		100		35.39		47.89						1-8		100		45.83		70.82

		S03SA		95		46.68		73.04						1-9		95		45.36		69.64

		S03S03		90		39.72		56.57						2-6		90		44.13		66.57

		S03S04		90		58.73		114.62						2-7		90		43.12		64.17

		S03S05		90		59.81		119.79						2-8		90		42.81		63.44

		S03SC		85		62.36		133.57						3-5		85		43.59		65.72

		S03S03		80		46.21		71.82						3-4		80		41.89		61.31

		S03S04		80		58.04		111.48						3-6		80		40.49		58.23

		S03S05		80		58.66		114.27						3-7		80		39.72		56.57

		S03SC		80		63.21		138.8						3-8		80		46.21		71.82

		S03SB		75		63.52		140.79						2-5		75		39.18		55.43

		S03SA		70		44.13		66.57						2-4		70		37.4		51.79

		S03SA		70		64.61		148.22						9-10		70		36.09		49.22

		S03SB		70		63.68		141.81						9-11		70		35.78		48.62

		S03S02		65		7.81		8.24						1-5		65		35.39		47.89

		S03SE		65		44.51		67.51						1-10		65		44.51		67.51

		S03SF		65		45.83		70.82						1-11		65		45.83		70.82

		S03SD		60		45.36		69.64						1-4		60		33.31		44.01

		S03SF		60		48.92		79.22						10-11		60		34.16		45.58

		S03SA		40		62.91		136.86						5-9		40		22.95		27.4

		S03SA		35		63.83		142.84						4-9		35		20.71		24.24

		S03SD		35		48.15		77.03						4-10		35		21.25		24.99

		S03SD		35		35.78		48.62						4-11		35		21.41		25.2

		S03SE		30		47.45		75.11						5-10		30		19.01		21.92

		S03SE		30		34.16		45.58						5-11		30		19.4		22.44

		S03SC		20		45.83		70.82						1-3		20		14.68		16.34

		S03SB		10		47.06		74.07						1-2		10		7.81		8.24

		S03SB		10		62.21		132.66						2-3		10		7.42		7.81

		S03SD		5		36.09		49.22						4-5		5		3.4		3.48

		S03S02		0		0		0						1-1		0		0		0

		S03S03		0		0		0						2-2		0		0		0

		S03S04		0		0		0						3-3		0		0		0

		S03S05		0		0		0						4-4		0		0		0

		S03SA		0		0		0						5-5		0		0		0

		S03SB		0		0		0						6-6		0		0		0

		S03SC		0		0		0						7-7		0		0		0

		S03SD		0		0		0						8-8		0		0		0

		S03SE		0		0		0						9-9		0		0		0

		S03SF		0		0		0						10-10		0		0		0

		S03SFadR		0		0		0						11-11		0		0		0
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Sheet1

				истинн		%		ЖК

		11		0		0		0

		12		10		7.81		8.24

		13		20		14.68		16.34

		14		60		33.31		44.01

		15		65		35.39		47.89

		16		100		46.68		73.04

		17		100		47.06		74.07

		18		100		45.83		70.82

		19		95		45.36		69.64

		110		65		44.51		67.51

		111		65		45.83		70.82

		22		0		0		0

		23		10		7.42		7.81

		24		70		37.4		51.79

		25		75		39.18		55.43

		26		90		44.13		66.57

		27		90		43.12		64.17

		28		90		42.81		63.44

		29		105		48.15		77.03

		210		105		47.45		75.11

		211		105		48.92		79.22

		33		0		0		0

		34		80		41.89		61.31

		35		85		43.59		65.72

		36		80		40.49		58.23

		37		80		39.72		56.57

		38		80		46.21		71.82

		39		115		51.39		86.69

		310		115		50.39		83.56

		311		115		51.08		85.71

		44		0		0		0

		45		5		3.4		3.48

		46		160		59.2		116.79

		47		160		58.73		114.62

		48		160		58.04		111.48

		49		35		20.71		24.24

		410		35		21.25		24.99

		411		35		21.41		25.2

		55		0		0		0

		56		165		59.97		120.55

		57		165		59.81		119.79

		58		165		58.66		114.27

		59		40		22.95		27.4

		510		30		19.01		21.92

		511		30		19.4		22.44

		66		0		0		0

		67		160		57.26		108.14

		68		180		62.52		134.5

		69		195		63.83		142.84

		610		195		62.91		136.86

		611		195		64.61		148.22

		77		0		0		0

		78		180		62.21		132.66

		79		195		63.68		141.81

		710		195		63.52		140.79

		711		195		63.82		142.84

		88		0		0		0

		89		195		63.21		138.8

		810		195		62.36		133.57

		811		195		65.15		152.23

		99		0		0		0

		910		70		36.09		49.22

		911		70		35.78		48.62

		1010		0		0		0

		1011		60		34.16		45.58

		1111		0		0		0

																												SS_03 1		SS_04 2		SS_05 3		SS_A 4		SS_B 5		SS_C 6		SS_D 7		SS_E 8		SS_F 9		SS_02 10		SS_FadR 11

																												0		160		180		195		90		80		160		165		195		195		100		SS_03 1

																														0		180		195		90		80		160		165		195		195		100		SS_04 2

																																0		195		90		80		160		165		195		195		100		SS_05 3

																																		0		105		115		35		40		70		70		95		SS_A 4

																																				0		10		70		75		105		105		10		SS_B 5

																																						0		80		85		115		115		20		SS_C 6

																																								0		5		35		35		60		SS_D 7

																																										0		30		30		65		SS_E 8

																																												0		60		65		SS_F 9

																																														0		65		SS_02 10

																																																0		SS_FadR 11

																																														0





Sheet2

				Матрица «истинных» попарных эволюционных расстояний

		6		7		8		9		2		3		4		5		10		11		1						11		0

		0		160		180		195		90		80		160		165		195		195		100		6				12		10

				0		180		195		90		80		160		165		195		195		100		7				13		20

						0		195		90		80		160		165		195		195		100		8				14		60

								0		105		115		35		40		70		70		95		9				15		65

										0		10		70		75		105		105		10		2				16		100

												0		80		85		115		115		20		3				17		100

														0		5		35		35		60		4				18		100

																0		30		30		65		5				19		95

																		0		60		65		10				110		65

																				0		65		11				111		65

																						0		1				22		0

																												23		10

																												24		70
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Sheet3

		«Матрица попарного сходства: среднее число совпадающих  нуклеотидов на 100 позиций»

		S03		S04		S05		SA		SB		SC		SD		SE		SF		S02		SFadR						11		0

		0.00		41.89		43.59		40.49		39.72		46.21		51.39		50.39		51.08		7.42		14.68		S03				12		7.81

				0.00		3.40		59.20		58.73		58.04		20.71		21.25		21.41		37.40		33.31		S04				13		14.68

						0.00		59.97		59.81		58.66		22.95		19.01		19.40		39.18		35.39		S05				14		33.31

								0.00		57.26		62.52		63.83		62.91		64.61		44.13		46.68		SA				15		35.39

										0.00		62.21		63.68		63.52		63.83		43.12		47.06		SB				16		46.68

												0.00		63.21		62.36		65.15		42.81		45.83		SC				17		47.06

														0.00		36.09		35.78		48.15		45.36		SD				18		45.83

																0.00		34.16		47.45		44.51		SE				19		45.36

																		0.00		48.92		45.83		SF				110		44.51

																				0.00		7.81		S02				111		45.83

																						0.00		SFadR				22		0

																												23		7.42

																												24		37.4

				1		FadR																						25		39.18

				2		S02																						26		44.13

				3		S03																						27		43.12

				4		S04																						28		42.81

				5		S05																						29		48.15

				6		SA																						210		47.45

				7		SB																						211		48.92

				8		SC																						33		0

				9		SD																						34		41.89

				10		SE																						35		43.59

				11		SF																						36		40.49

																												37		39.72

																												38		46.21

																												39		51.39

																												310		50.39

																												311		51.08

																												44		0

																												45		3.4

																												46		59.2

																												47		58.73

																												48		58.04

																												49		20.71

																												410		21.25

																												411		21.41

																												55		0

																												56		59.97

																												57		59.81

																												58		58.66

																												59		22.95

																												510		19.01

																												511		19.4

																												66		0

																												67		57.26

				4		5		6		7		8		9		10		11		2		1						68		62.52

				41.89		43.59		40.49		39.72		46.21		51.39		50.39		51.08		7.42		14.68		3				69		63.83

				0.00		3.40		59.20		58.73		58.04		20.71		21.25		21.41		37.40		33.31		4				610		62.91

						0.00		59.97		59.81		58.66		22.95		19.01		19.40		39.18		35.39		5				611		64.61

								0.00		57.26		62.52		63.83		62.91		64.61		44.13		46.68		6				77		0

										0.00		62.21		63.68		63.52		63.83		43.12		47.06		7				78		62.21

												0.00		63.21		62.36		65.15		42.81		45.83		8				79		63.68

														0.00		36.09		35.78		48.15		45.36		9				710		63.52

																0.00		34.16		47.45		44.51		10				711		63.82

																		0.00		48.92		45.83		11				88		0

																				0.00		7.81		2				89		63.21

																						0.00		1				810		62.36

																												811		65.15

																												99		0

																												910		36.09

																												911		35.78

																												1010		0

																												1011		34.16

																												1111		0





		Матрица попарных расстояний, вычисленных по методу Джукса – Кантора

		S03		S04		S05		SA		SB		SC		SD		SE		SF		S02		FadR

		0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		16.34		S03				33

				0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		44.04		S04				33

						0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		47.89		S05				33

								0.00		108.14		134.50		142.84		136.86		148.22		66.57		73.04		SA				33

										0.00		132.66		141.81		140.79		142.84		64.17		74.07		SB				33

												0.00		138.80		133.57		152.23		63.44		70.82		SC				33

														0.00		49.22		48.62		77.03		69.64		SD				33

																0.00		45.58		75.11		67.51		SE				33

																		0.00		79.22		70.82		SF				33

																				0.00		8.24		S02				33

																						0.00		FadR				33

																												33

																												33

		3		4		5		6		7		8		9		10		11		2		1						33

		0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		16.34		3				33

				0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		44.04		4				33

						0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		47.89		5				33

								0.00		108.14		134.50		142.84		136.86		148.22		66.57		73.04		6				33

										0.00		132.66		141.81		140.79		142.84		64.17		74.07		7				33

												0.00		138.80		133.57		152.23		63.44		70.82		8				33

														0.00		49.22		48.62		77.03		69.64		9				33

																0.00		45.58		75.11		67.51		10				33

																		0.00		79.22		70.82		11				33

																				0.00		8.24		2				33

																						0.00		1				33

																												33

		11		0																								33

		12		8.24																								33

		13		16.34																								33

		14		44.01																								33

		15		47.89																								33

		16		73.04																								33

		17		74.07																								33

		18		70.82																								33

		19		69.64																								33

		110		67.51				3		4		5		6		7		8		9		10		11		2

		111		70.82				0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		7.81		3

		22		0						0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		51.79		4

		23		7.81								0.00		120.55		119.79		114.27		27.40		21.92		22.44		55.43		5

		24		51.79										0.00		108.14		134.50		142.84		136.86		148.22		66.57		6

		25		55.43												0.00		132.66		141.81		140.79		142.84		64.17		7

		26		66.57														0.00		138.80		133.57		152.23		63.44		8

		27		64.17																0.00		49.22		48.62		77.03		9

		28		63.44																		0.00		45.58		75.11		10

		29		77.03																				0.00		79.22		11

		210		75.11																						0.00		2

		211		79.22																								1

		33		0

		34		61.31

		35		65.72

		36		58.23				3		4		5		6		7		8		9		10		11

		37		56.57				0.00		61.31		65.27		58.23		56.57		71.82		86.69		83.56		85.71		3

		38		71.82						0.00		3.48		116.79		114.62		111.48		24.24		24.99		25.20		4

		39		86.69								0.00		120.55		119.79		114.27		27.40		21.92		22.44		5

		310		83.56										0.00		108.14		134.50		142.84		136.86		148.22		6

		311		85.71												0.00		132.66		141.81		140.79		142.84		7

		44		0														0.00		138.80		133.57		152.23		8

		45		3.48																0.00		49.22		48.62		9

		46		116.79																		0.00		45.58		10

		47		114.62																				0.00		11

		48		111.48																						2

		49		24.24																						1

		410		24.99

		411		25.2

		55		0

		56		120.55

		57		119.79

		58		114.27

		59		27.4

		510		21.92

		511		22.44

		66		0

		67		108.14

		68		134.5

		69		142.84

		610		136.86

		611		148.22

		77		0

		78		132.66

		79		141.81

		710		140.79

		711		142.84

		88		0

		89		138.8

		810		133.57

		811		152.23

		99		0

		910		49.22

		911		48.62

		1010		0

		1011		45.58

		1111		0






