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1. Allele variants (Pain-1_A1-Pain-1_A78) of Pain-1 gene fragments (exons 5, 6 and 7) in the studied potato (Solanum tuberosum L.) varieties and lines 

 
N o t e. Nucleotide positions in cDNA (кДНК) sequences (figures) and in the gene sequences (figures in bold) for exons 5, 6 and 7 are indicated. 

ФРАГМЕНТ ГЕНА
Номер нуклеотида на кДНК 1544 1574 1596 1628 1629 1648 1661 1700 1709 1717 1724 1726 1738 1744 1749 1752 1768 1781 1782 1784 1788 1794 1797 1808 1815 1818 1831 1837 1843 1847 1850 1857 1861 1865 1872 1885 1886 1890 1895 1896 1907 1909
Номер нуклеотида на гене 3339 3369 3391 3423 3424 3544 3557 3596 3605 3613 3755 3757 3769 3775 3780 3783 3799 3812 3813 3815 3819 3825 3828 3839 3846 3849 3862 3868 3874 3878 3881 3888 3892 3896 3903 3916 3917 3921 3926 3927 3938 3940
Сиреневый туман / 1 A A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Улан A A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Астана A A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C Pain-1_A2
Кортни / 1 A A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A3
Кураж / 1 A A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T G G C G G C T C A T C Pain-1_A4
Елизавета / 1 A A C C C G A A T T A C G T T A A T T A A G C C A C A A T G T C G A G G G T C A T C Pain-1_A5
Жуковский ранний / 1 A A C C C A A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T A A T C Pain-1_A6
Рябинушка / 1 A A C A C G A A T T A G G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A7
Фаворит / 1 A A T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C Pain-1_A8
Вектор / 1 A A T C T G G A T T A C G T T A A T T A A G G C A C A A T G T C G A G G C T C A T C Pain-1_A9
Инноватор / 1 A A T C T G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T C A T C Pain-1_A10
Кузнечанка / 1 A A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C Pain-1_A11
DQ478950.1 C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
Фрителла C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
84 C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
111 / 1 C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
Чернский / 1 C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
Чернский / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
58 / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Аврора / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
112 / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Зорочка / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T T A T C Pain-1_A14
Огниво C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A15
Ред скарлет / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T G A T C
46 / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T G A T C
34 / 2 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T G A T C
Ред скарлет / 1 C T T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G G T G A T C Pain-1_A17
141 / 1 C T T C T G G A T T A C G T T A A T T A A C A C A C A A G G T C C A G G G T G A C C Pain-1_A18
152 / 1 C T T C T G G A T T A C G T T A A T T A A C A C A C A A G G T C C A C G G T G A C C Pain-1_A19
152 / 2 C T T C T G G A T T A C G T T A A T T A A G A C T C A A T G T C G A G G C T G A T C Pain-1_A20
Лилея C T T C T G G A T T A C G T T A A T T A A G C C A C A A T G T C G A G G C T C A T C Pain-1_A21
Янтарь / 1 C T T C T G G A T T A C G T T A C T T A A G G C A C A A G G T C G A G G G T C A T C Pain-1_A22
Янтарь / 2 C T T C T G G A T T A C G T T A C T T A A G G C A C A A T G T C G A G G G T C A T C Pain-1_A23
165 / 2 C T T C T G G A T T C C G T T A A T T A C G A C T C A A T G T C G A G G C T G A T C Pain-1_A24
141 / 2 C T T C T G G A T T C C G T T A A T T A A G A C T C A A T G T C G A G G C T G A G C Pain-1_A25
Красавчик / 1 C T T C T G G A A G A C T T T A A T T A A G A C T C A A G G T C G A G G C T G A T C Pain-1_A26
Красавчик / 2 C T T C T G G A C T A C T T T C A T T A A G A C A C A A T G T C G A G G C T G A T C Pain-1_A27
79 / 2 C T T C T G A A T T A C T T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Ньютон / 2 C T T C T G A A T T A C T T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Удача / 1 C T T C T G A A T T A C T T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A29
Удача / 2 C T T C T G A A T T A C T T T A A T T A A G A C A C A A T G T C G A G G C T C G T C Pain-1_A30
Холмогорский C T T C T G A A T T A C T T T A A T T A A G A C A C A A G G T C G A G G C T G A T C Pain-1_A31
7 /1 C T T C T G A A T T A C T T T A A T T A A G A C A C A A G G T C C A G G C T G A C C Pain-1_A32
7 / 2 C T T C T G A A T T C C G T T A A T T A A G A C T C A A T G T C G A G G C T G A T C Pain-1_A33
Весна белая / 2 C T T C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Зорочка / 1 C T T C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Алладин / 2 C T T C C G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C Pain-1_A35
Сударыня / 1 C T C C C G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
58 / 1 C T C C C G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Аврора / 1 C T C C C G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Сударыня / 2 C T C C C G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
93 / 2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Волан / 2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Лига / 2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Брук / 2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G G T C Pain-1_A39
Инноватор / 2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G G T G Pain-1_A40
Крепыш C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A41
9 /2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T G A T C Pain-1_A42
27 /2 C A T C T G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C Pain-1_A43
Хозяюшка C A T C T G A A T T A C G T T A A T T A A G A C A C A A T C C C G A G G C T C A T C Pain-1_A44
Валентино C A T C T G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G T C T G A T C Pain-1_A45
Ньютон / 1 C A T C T G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
Брук / 1 C A T C T G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C
Кузнечанка / 2 C A T C T G A A T T A C G T T A A T T A A G A C T T A A T G T C G A G G C T T G T C Pain-1_A47
Надежда / 1 C A T C T G A A T T A C G T A A A T T A A G A C A C A A G G T C G A G G C T G A C C Pain-1_A48
162 / 1 C A T C T G A A T T C C G T T A A T T A A G A G A C A A ` G T C C A G G C T G A C C Pain-1_A49
162 / 2 C A T C T G A A T T C C G T T A A T T A A G A G T C A A T G T C G A G G C T G A T C Pain-1_A50
Надежда / 2 C A T C T G A C T T A C G T T A A T T A A G A C T C G A G G T C G A G G C T G A T C Pain-1_A51
Сатурна / 1 C A T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T A A T C Pain-1_A52
Сатурна / 2 C A T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C Pain-1_A53
Фаворит / 2 C A T C T G G A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C Pain-1_A54
Вектор / 2 C A T C T G G A T T A C G T T A A T T A A G G C A C A A T G T C G A G G C T C A T C Pain-1_A55
165 / 1 C A T C T G G A T T A C G T T A A T T A A C A C A C A A G G T C C A C G C T A A C C Pain-1_A56
Наяда C A T C C G A A T T A C G T T A A T T A A G A C A C A A T G T C C A C G C T A A T C Pain-1_A57
Каменский C A T C C G A A T T A C G T T A A T T A A G A C A C A A T G T C C A C G C T C A T C Pain-1_A58
Леди Розета / 2 C A T C C G A A T T A C G T T A A T T A A G A C A C A C T G T C C A C G C T A A T C Pain-1_A59
Чародей / 2 C A T C C G A A T T A C G T T A A T T A A G A C A C A A G G T C C A C G C T G A T C Pain-1_A60
34 / 1 C T T C T G G A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C Pain-1_A61
27 / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
79 / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Арсена / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Очарование C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Бриз / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Брянский деликатесный C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Весна белая / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Леди Клер C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Колобок / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Леди Розета / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Лига / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Манифест / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Метеор / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T A A T C
Ароза C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Дидар C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Карассайский C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Кортни / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Манифест / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Мирас C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C
Сиреневый туман / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Арсена / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Бриз / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Колобок / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Метеор / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
Алладин / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G C T G A T C
9 / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T A A T C
Башкирский / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G T A A T C
Башкирский / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T C G A G G G C A A T C Pain-1_A66
Кураж / 2 C A C C C G A A T T A C G T T A A T T A A G A C A C A A T G T G G C G G C T C A T C Pain-1_A67
Ушконир C A C C C G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T C A T C Pain-1_A68
Чародей / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A A G T C G A G G C T A A T C Pain-1_A69
93 / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T A A T C Pain-1_A70
46 / 1 C A C C C G A A T T A C G T T A A T T A A G A C A C A A G G T C G A G G C T G A T C Pain-1_A71
Спиридон C A C C C G A A T T A C G T T A A T T A A G C C A C A A T G T C G A G G G T A A T C Pain-1_A72
Елизавета / 2 C A C C C G A A T T A C G T T A A T T A A G C C A C A A T G T C G A G G G T C A T C Pain-1_A73
Зольский / 1 C A C C C G A A T T A C G T T A A T T A A G G C A C A A T G T C G A G G C T A A T C Pain-1_A74
Зольский / 2 C A C C C G A A T T A C G T T A A T T A A G G C A C A A T G T C G A G G C T G A T C Pain-1_A75
Волан / 1 C A C C C G A A T T A C G C T A A C A A A G A C A C A A T G T C G A G G C T A A T C Pain-1_A76
Рябинушка / 2 C A C C C G A A T T A G G T T A A T T A A G A C A C A A T G T C G A G G C T C A T C Pain-1_A77
Жуковский ранний / 2 C A G C C G A A T T C C G T T A A T T A A G A C T C A A T G T C G A G G G T T A T C Pain-1_A78

ЭКЗОН 5 ЭКЗОН 6 ЭКЗОН 7 Аллельный 
вариант

Pain-1_A1

Pain-1_A12

Pain-1_A13

Pain-1_A16

Pain-1_A28

Pain-1_A34

Pain-1_A36

Pain-1_A37

Pain-1_A38

Pain-1_A46

Pain-1_A62

Pain-1_A63

Pain-1_A64

Pain-1_A65



 
 

2. Variability of amino acid sequences for Pain-1 gene fragment in the studied potato (Solanum tuberosum L.) varieties and lines 

 
N o t e. Upper and lower figures indicate amino acid positions in the analyzed fragment and in the protein, respectively. Blue and lilac colors indicate amino acid substitutions 
that are characteristic of varieties having one amino acid sequence variant, white color indicates amino acid substitutions that are encoded by different alleles of the same 
variety. 

 
 

№ а.о. в 
анализируемом 

фрагменте
32 42 67 71 84 87 92 93 101 107 111 112 115 120 128 130 132 133 134 138 139 141 146 149 153 154

№ а.о. в белке 515 525 550 554 567 570 575 576 584 590 594 595 598 603 611 613 615 616 617 621 622 624 629 632 636 637

DQ478950.1 T F G R K M D H Q I I Y K A N T A S V V K W A R L Q
Фрителла T F G R K M D H Q I I Y K A N T A S V V K W A R L Q
84 T F G R K M D H Q I I Y K A N T A S V V K W A R L Q
Удача T F G R K M D H Q I I Y K A N T A S V V K W A R/Q L Q
58 T F G R K M D H Q I I Y K A N T S S V V K W A R L Q
Сударыня T F G R K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Аврора T F G R K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Лилея T F G R K M D H Q I I Y K A N T S S V V K W A P L Q
Огниво T F G R K M D H Q I I Y K A N T S S V V K W A P L Q
111 T F G R K M D H Q I I Y K A N T A/S S V V K W A R L Q
Чернский T F G R K M D H Q I I Y K A N T A/S S V V K W A R L Q
Ред скарлет T F G R K M D H Q I I Y K A N T A/S S V V K W G R L Q
152 T F G R K M D H Q I I Y K/N A N T A/S S V V/L K W/C A R L/S Q
Янтарь T F G R K M D H Q L I Y K A N T A/S S V V K W G P L Q
141 T F G R K M D/A H Q I I Y K/N A N T A/S S V V/L K W A R L/S Q
Красавчик T F G R K K/T D H H/Q I I Y K A N T A/S S V V K W A R L Q
Холмогорский T F G Q K M D H Q I I Y K A N T A S V V K W A R L Q
7 T F G Q K M D/A H Q I I Y K A N T A S V V/L K W A R L/S Q
Удача T F G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Зорочка T F G R/Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
34 T F/Y G R K M D H Q I I Y K A N T S S V V K W A R/Q L Q
165 T F/Y G R K M D/A H Q I I Y K/N A N T A/S S V V/L K W/C A R/Q L/S Q
79 T F/Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Ньютон T F/Y G Q K M D H Q I I Y K A N T A/S S V V K W A R L Q
46 T F/Y G R/Q K M D H Q I I Y K A N T A/S S V V K W A R L Q
Алладин T F/Y G R/Q K M D H Q I I Y K A N T S S V V K W A R L Q
27 T Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Брянский деликатесныйT Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Очарование T Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Клер T Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Наяда T Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Манифест T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Арсена T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Метеор T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Лига T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Бриз T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Весна белая T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Колобок T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Зольский T Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Ароза T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Крепыш T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Дидар T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Карасайский T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Мирас T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Каменский T Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
9 T Y G Q K M D H Q I I Y K A N T S S V V K W G R/Q L Q
Башкирский T Y G Q K M D H Q I I Y K A N T S S V V K W G Q L Q
Спиридон T Y G Q K M D H Q I I Y K A N T S S V V K W G Q L Q
Хозяюшка T Y G Q K M D H Q I I Y K A N T S T A V K W A P L Q
Ушконир T Y G Q K M D H Q I I Y K A N T A S V V K W A P L Q
Валентино T Y G Q K M D H Q I I Y K A N T A S V V K W S R L Q
Брук T Y G Q K M D H Q I I Y K A N T A/S S V V K W A R/Q L Q
Чародей T Y G Q K M D H Q I I Y K A N T A/S S V V K W A R/Q L Q
93 T Y G Q K M D H Q I I Y K A N T A/S S V V K W A R/Q L Q
Леди Розета T Y G Q K M D H Q I I Y K A N T/R S S V V K W A Q L Q
Волан T Y G Q K M D H Q I I/T Y/F K A N T S S V V K W A R/Q L Q
162 T Y G Q K M A H Q I I Y K G N T A/S S V V/L K W A R L/S Q
Надежда T Y G Q K/T M D H Q I I Y K A N/D T A S V V K W A R L/S Q
Сатрна T Y G R K M D H Q I I Y K A N T A/S S V V K W A R/Q L Q
Кузнечанка T/K Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Сиреневый туманT/K Y G Q K M D H Q I I Y K A N T S S V V K W A R/Q L Q
Кортни T/K Y G Q K M D H Q I I Y K A N T S S V V K W A P L Q
Елизавета T/K Y G Q K M D H Q I I Y K A N T S S V V K W G P L Q
Кураж T/K Y G Q K M D H Q I I Y K A N T S S V V T W A P L Q
Иноватор T/K Y G Q K M D H Q I I Y K A N T A/S S V V K W A R/Q L Q/E
Рябинушка T/K Y G Q K M D D Q I I Y K A N T S S V V K W A P L Q
Жуковский раннийT/K Y R/G Q K M D/A H Q I I Y K A N T S S V V K W G R/Q L Q
Вектор T/K Y G R K M D H Q I I Y K A N T S S V V K W A P L Q
Фаворит T/K Y G R K M D H Q I I Y K A N T A S V V K W A R L Q
Улан K Y G Q K M D H Q I I Y K A N T S S V V K W A Q L Q
Астана K Y G Q K M D H Q I I Y K A N T S S V V K W A R L Q


