Faculty of Women for
Arts, Science and Education,
Botany Department

Genetical and molecular studies on some potato
(Solanum tuberosum) cultivars grown under
salinity and radiation stress

Presented by

Amal Salah Ali Awad

B.Sc., Chemistry—Botany, Faculty of Women for
Arts, Science and Education, Ain Shams University, 1999.
M.Sc., Cytology and Genetics, Botany Department,
Faculty of Women for Arts, Science and Education,
Ain Shams University, 20009.

A Thesis

Submitted in Partial Fulfillment of the Requirements for
Ph.D. Degree of Science

Cytology and Genetics

Botany Department, Faculty of Women for

Arts, Science and Education, Ain Shams University

2018



Faculty of Women for
Arts, Science and Education,
Botany Department

Genetical and molecular studies on some potato
(Solanum tuberosum) cultivars grown under
salinity and radiation stress

Presented by
Amal Salah Ali Awad
B.Sc., Chemistry-Botany, 1999. M.Sc., Cytology and
Genetics, Botany Department, Faculty of Women for Avrts,
Science and Education, Ain Shams University, 2009.

A Thesis
Submitted in Partial Fulfillment of the Requirements for
Ph.D. Degree of Science Cytology and Genetics,
Department of Botany, Faculty of Women for Arts,
Sciences and Education, Ain Shams University.

SUPERVISION COMMITTEE

Prof. Dr. Zakia Mohamed Adam  .........
Professor of Cytology and Genetics, Botany Department,
Faculty of Women, Ain-Shams University.
Prof. Dr. Thoria Rashad Mohamed  .........
Professor of Cytology and Genetics, Botany Department,
Faculty of Women, Ain-Shams University.
Prof. Dr. Ayman Abd EI-Megeed EL-Fiki  .........
Professor of Biotechnology, National Center for Radiation
Research and Technology, Atomic Energy Authority.
Dr.Shaimaa Selmi Sobieh ...
Lecturer of Cytology and Genetics, Botany Department, Faculty
of Women, Ain-Shams University.

2018



Faculty of Women
(Arts, Science and Education),
Botany Department

Genetical and molecular studies on some potato
(Solanum tuberosum) cultivars grown under
salinity and radiation stress

Presented by

Amal Salah Ali Awad
B.Sc., Chemistry-Botany, 1999. M.Sc., Cytology and
Genetics, Botany Department, Faculty of Women for Avrts,
Science and Education, Ain Shams University, 2009.
A Thesis
Submitted in Partial Fulfillment of the Requirements for
Ph.D. Degree of Science Cytology and Genetics,
Department of Botany, Faculty of Women for Arts,
Sciences and Education, Ain Shams University.
Approved by:
Prof. Dr. Zakia Mohamed Adam .........

Professor of Cytology and Gentics, Faculty of Women,
Ain-Shams University.

Prof. Dr. Thoria Rashad Mohamed .........
Professor of Cytology and Gentics , Faculty of Women,
Ain-Shams University.

Prof. Dr. Ayman Abd EL-Megeed EL-Fiki .........
Professor of Biotechnology, National Center for Radiation Research
and Technology Center, Atomic Energy Authority.

Prof. Dr.Awatif Ibrahim EI-Nahas ~ .........
Professor of Cytology and Gentics, Faculty of Education, Ain-
Shams University.

Prof. Dr. Zakia Ahmed Abo EIl-Kheir .........
Professor of Cytology and Gentics, Faculty of sciene (Girls),
Al-Azhar University .

Date 10 /4 /2018



ACKNOWLEDGEMENT
THANKS TO ALLAH

I wish to express my deepest gratitude and sincere appreciation
to Prof. Dr. Zakia Mohamed Adam professor of Cytology and
Genetics, Botany department, Faculty of Women, Ain- Shams
University for valuable assistance and suggestions, useful advice and
guidance throughout this investigation.

I would like also to express my great thanks and appreciation to
Prof. Dr.Thoria Rashad Mohamed professor of Cytology and
Genetics, Botany department, Faculty of Women, Ain- Shams
University for her Rindly help, continuous supervision and
encouragement.

I am greatly thanks to ®Prof. Or. Ayman Abd El-Megeed EI-Fiki
professor of Biotechnology, National Center Radiation and
Technology for his supervision, support, solving the problems, great
help and encouragement during this study.

My deep thanks are also extended to Dr. Shaimaa Selmi Sobieh
Lecturer of Cytology and Genetics, for her Rind support , for reading
and correcting over and over again , Botany department, Faculty of
Women, Ain- Shams University .

Grateful thanks are also extended to all staff members of
Genetic Engineering Research Laboratory and all colleagues of
Natural Products Department, National Center for Radiation
Research and Technology, for their encouragement, cooperation and
friendly, attitude. Thanks also to all members of ®Botany
Department, Faculty of Women, Ain- Shams University.

Finally, I can’t find enough words to express my deepest
gratitude and thanks to my family for helping me all over my life and

everyone helped me and wished me success.




Content

Content Page
List of Tables [
List of Figures viil
List of Abbreviations Xi
Introduction 1
Review of Literature 4
Part I: Tissue culture techniques 15
Part I1-Biochemical Analysis 15
Part I11-Molecular Markers Analysis 17
1-Randomly amplified polymorphic DNA (RAPD)
marker 17
2- Protein electrophoresis in potato 19
Part IV-The ultrastucture of Valor cultivar under
different treatments 21
Materials and Methods 23
Materials 23
Part I:Tissue culture studies 23
1- Micropropagation of potato by using tissue culture | 23
techniques

a- Plant materials 23
b-Media 23
Methods 23
Preparation of explants 24
2-Effects of different treatments on Spunta and Valor
cultivars on bud survival and some morphological | 24
characters

a-Gamma radiation treatments 24
b- Salinity treatments 25




c-The combined effect between gamma radiation doses

and different salt concentrations treatments 25
3- In vitro production of potato microtubers in liquid
medium 25
4- Acclimatization of Spunta and Valor cultivars 26
Part Il - Biochemical Analysis 27
Estimation of proline content 27
Part I11- Molecular Markers 28
1-Randomly Amplified Polymorphic DNA(RAPD) | 28
marker
2- Protein electrophoresis 31
Part IV - Ultrastrucure study 34
Statistical analysis 39
Results 40
Part I: Tissue culture techniques 40
1-Micropropagation of potato by using tissue culture | 40
techniques
2-Effects of different treatments on bud survival
and some morphological characters 44
3- In vitro production of microtubers in Spunta and 57
Valor cultivars
4- Acclimatization of Spunta and Valor cultivars 62
Part I11-Biochemical Analysis 65
Proline content in Spunta and Valor cultivars 65
a-Effect of gamma radiation 65
67

b- Effect of NaCl concentrations

c- Effect of combined treatments

69




Part I11-Molecular Markers Analysis 12
1 - Randomly amplified polymorphic DNA (RAPD)

marker 72
a-Effect of gamma radiation on RAPD marker 12
b- Effect of NaCl concentrations on RAPD marker 107
c- Effect of combined treatments on RAPD marker 140
2- Protein electrophoresis in potato 180
Part 1V-The ultrastucture of Valor cultivar
under different treatments 184
Discussion 193
English summary 216
References

224

Arabic summary




List of Tables

Table Title Page
No. No.

1 |Responses of Spunta and Valor cultivars to different
culture media. 43

2 | Effect of gamma radiation doses on bud survival
percentage and some morphological characters in | 45
Spunta cultivar.

3 | Effect of gamma radiation doses on bud survival
percentage and some morphological characters in | 46
Valor cultivar.

4 | Effect of different salinity concentrations on bud
survival percentage and some morphological | 49
characters in Spunta cultivar.

5 | Effect of different salinity concentrations on bud
survival percentage and some morphological | 50
characters in Valor cultivar.

6 | Effect of combined treatments on bud survival
percentage and some morphological characters in | 52
Spunta cultivar.

7 | Effect of combined treatments on bud survival
percentage and some morphological characters in | 55
Valor cultivar.

8 | Production of microtubers in Spunta and Valor
cultivars by different culture media content. 58

9 | Production of microtubers in Spunta and Valor
cultivars under different treatments. 60

10 | Acclimatization of Spunta and Valor cultivars | 62
under different treatments.

11 | Effect of gamma radiation on proline content in
Spunta and Valor cultivars. 66

12 | Effect of NaCl concentrations on proline content in
Spunta and Valor cultivars. 68

13 | The combined treatments of gamma radiation doses
and NaCl concentrations on proline contents in| 70

Spunta cultivar.




14 | The combined treatments of gamma radiation doses
and NaCl concentrations on proline contents in| 71
Valor cultivar.
15 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- BO1. 80
16 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- BO7. 80
17 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- B11. 81
18 | RAPD finger prining for control and irradiated
Spunta treatments produced by primer OP- B12. 81
19 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP-FO06. 82
20 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- L12. 82
21 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- L13. 83
22 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- L16. 83
23 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- L20. 84
24 | RAPD finger printing for control and irradiated
Spunta treatments produced by primer OP- Z03. 84
25 | Band size range/bp of control and irradiated Spunta
cultivars generated by different primers. 86
26 | RAPD patterns of control and irradiated Spunta
cultivar treatments generated by different primers. 87
27 | Treatments specific band markers of control
and irradiated Spunta cultivar. 89
28 | Similarity index among the five treatments of
Spunta cultivars based on RAPD analysis. 91
29 | RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP- | 95
BO1.
30 | RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP- | 95

BO7.




31

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
B11.

96

32

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
B12.

96

33

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
FO6.

97

34

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
L12.

97

35

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
L13.

98

36

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
L16.

98

37

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
L20.

99

38

RAPD finger printing for control and irradiated
Valor cultivar treatments produced by primer OP-
Z03.

99

39

Band size range/bp of control and irradiated Valor
cultivar treatments generated by different primers.

101

40

RAPD patterns of control and irradiated Valor
cultivar treatments generated by different primers.

102

41

Treatments specific band markers of control and
irradiated Valor cultivar treatments.

104

42

Similarity index of Valor cultivar among the five
treatments based on RAPD analysis.

106

43

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- BO7.

114

44

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- B10.

114

Vi




45

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- B11.

115

46

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- B12.

115

47

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- FO6.

115

48

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- L12.

116

49

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- L13.

116

50

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- L16.

116

o1

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- L20.

117

52

RAPD finger printing for control and treated Spunta
with different salt concentrations produced by
primer OP- Z03.

117

53

Band size range/bp for control and treated Spunta
cultivar with different salt concentrations generated
by different primers.

119

54

RAPD patterns of control and treated Spunta
cultivar with different salt concentrations generated
by different primers.

120

55

Treatments specific markers of control and treated
Spunta cultivar with different salt concentrations.

122

56

Similarity index among the four treatments of
Spunta cultivar based on RAPD analysis.

124

57

RAPD finger printing of control and treated Valor
with different salt concentrations produced by
primer OP- BO7.

128

vii




58

RAPD finger printing of control and treated Valor
with different salt concentrations produced by primer
OP- B10.

128

59

RAPD finger printing for control and treated Valor
with different salt concentrations produced by
primer OP- B11.

129

60

RAPD finger printing of control and treated Valor
with different salt concentrations produced by
primer OP- B12.

129

61

RAPD finger printing for control and treated Valor
with different salt concentrations produced by
primer OP- FO6.

130

62

RAPD finger printing of control and treated Valor
with different salt concentrations produced by
primer OP- L12.

131

63

RAPD finger printing for control and treated Valor
with different salt concentrations produced by
primer OP-L13.

131

64

RAPD finger printing of control and treated Valor
with different salt concentrations produced by
primer OP- L16.

132

65

RAPD finger printing for control and treated Valor
with different salt concentrations produced by
primer OP-L20.

132

66

RAPD finger printing of control and treated Valor
with different salt concentrations produced by
primer OP-Z03.

134

67

Band size range/bp of control and Valor cultivar
treated with different salt concentrations generated
by different primers.

135

68

RAPD patterns of control and Valor cultivar treated
with different salt concentrations generated by
different primers.

137

69

Treatments specific band markers of Valor cultivar
treated with different salt concentrations.

139

70

Similarity index among the four treatments of Valor
cultivar based on RAPD analysis.

148

viii




71

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP-AQ2.

148

72

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP-A12.

148

73

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP- B10.

149

74

RAPD finger printing for control and combined
treatments effect of Spunta cultivar produced by
primer OP- B11.

149

75

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP- B12.

150

76

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP-CO02.

150

77

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP- CO08.

151

78

RAPD finger printing for control and combined
treatments of Spunta cultivar predueced by primer
OP- L12.

151

79

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP- L13.

152

80

RAPD finger printing for control and combined
treatments of Spunta cultivar produced by primer
OP- L20.

152

81

Band size range/bp for control and combined
treatments of Spunta cultivar generated by different
primers.

154

82

RAPD patterns for control and combined treatments
of Spunta cultivar generated by different primers.

155

83

Treatments specific band markers for control and
combined treatments of Spunta cultivar.

157




84

Similarity index among the five treatments based on
RAPD analysis.

159

85

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- A02.

163

86

RAPD finger printing for control and
treatments of Valor cultivar produced by primer
OP- A12.

164

87

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- B10.

165

88

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- B11.

166

89

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- B12.

167

90

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- C02.

168

91

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- CO08.

169

92

RAPD finger printing for control and combined
treatments of Valor cultivar produced Dby primer
OP- L12.

170

93

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- L13.

171

94

RAPD finger printing for control and combined
treatments of Valor cultivar produced by primer
OP- L20.

172

95

Band size range/bp for control and combined
treatments of Valor cultivar generated by different
primers.

174




96 | RAPD patterns for control and combined treatments
of Valor cultivar generated by different primers. 175
97 | Treatments specific band markers of control and
Valor cultivar under combined treatments based on | 177
RAPD analysis
98 | Similarity index among the seven treatments based
on RAPD analysis. 179
99 | The protein profile of combined treatments of
Spunta cultivar. 181
100 | The protein profile of combined treatments of Valor
cultivar. 183

Xi




