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Analysis of the Genetic Relations of 23 Yeast Strains by SRAP Markers
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Abstract: In this study, the genetic relations and genetic diversity among 23 Saccharomyces cerevisiae strains were investigated by using se-
quence-related amplified polymorphism (SRAP) markers to provide scientific data for the classification and the identification of Saccharomyces
cerevisiae strains. UPGMA cluster analysis, principal coordinate analysis (PCA) and genetic diversity analysis of 23 S.cerevisiae strains were car-
ried out by using 44 SRAP primer combinations. The results showed that 44 SRAP primer combinations generated a total of 529 scorable bands,
with an average of 11.6 bands per primer pair, of which 465 (86.20 %) were polymorphic. The average number of polymorphic bands amplified
by per primer combination was 10.1. The genetic similarity coefficient among all strains varied from 0.531 to 0.813 with the average coefficient as
0.671. UPGMA method cluster analysis showed that 23 strains were classified into two main cluster groups with the genetic similarity coefficient
0f 0.610 and further divided into six subgroups with the genetic similarity coefficient of 0.705. Group I was further divided into four subgroups:
group la (including No.1,2,4,7,10,11,12,14 and 13 strain), group Ib (including No.15,16,19,20 and 21), group ¢ (including No.17 and 23 strain)
and group d (including 18 strain). Group II was also divided into two subgroups: group a (including No.3,8,9 and 6 strain) and group b (in-
cluding No.5 and 22 strain). Principal coordinate analysis (PCA) results were almost the same and the results were also consistent with morpho-
logical and physiological data of these strains. SRAP markers could be used for the study of genetic relations of S. cerevisiae strains and their clas-
sification and identification and it was a simple, efficient and reliable method.
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1 Mel+Em6 TGA GTC CAA ACC GGA TA GAC TGC GTA CGA ATT GCA 16 14 87. 50
2 Mel+Em8 TGA GTC CAA ACC GGA TA GAC TGC GTA CGA ATT AGC 19 18 94. 74
3 Me2+Em5 TGA GTC CAA ACC GGA GC GAC TGC GTA CGA ATT AAC 11 9 81. 82
4 Me2+Em9 TGA GTC CAA ACC GGA GC GAC TGC GTA CGA ATT AGC 12 11 91. 67
5 Me3+Eml TGA GTC CAA ACC GGA AT GAC TGC GTA CGA ATT AAT 15 13 86. 67
6 Me3+Em3 TGA GTC CAA ACC GGA AT GAC TGC GTA CGA ATT GAC 12 9 75. 00
7 Me3+Emd TGA GTC CAA ACC GGA AT GAC TGC GTA CGA ATT TGA 13 10 76. 92
8 Me3+Em6 TGA GTC CAA ACC GGA AT GAC TGC GTA CGA ATT GCA 7 5 71. 43
9  Me3+Em9 TGA GTC CAA ACC GGA AT GAC TGC GTA CGA ATT AGC 14 13 92. 86
10 Me4+Em2 TGA GTC CAA ACC GGA CC GAC TGC GTA CGA ATT AAT 13 11 84. 62
11 Me6+Em3 TGA GTC CAA ACC GGT AG GAC TGC GTA CGA ATT GAC 12 11 91. 67
12 Me6+Em5 TGA GTC CAA ACC GGT AG GAC TGC GTA CGA ATT AAC 10 10 100. 00
13 Me6+Em6 TGA GTC CAA ACC GGT AG GAC TGC GTA CGA ATT GCA 7 7 100. 00
14 Me6+Em9 TGA GTC CAA ACC GGT AG GAC TGC GTA CGA ATT AGC 9 9 100. 00
15 Me8+Eml TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT AAT 9 8 88. 89
16 Me8+Em4 TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT TGA 7 6 85. 71
17 Me8+Em5 TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT AAC 16 15 93.75
18 Me8+Em6 TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT GCA 13 12 92. 31
19 Me8+Em7 TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT ATG 9 8 88. 89
20 Me2+Em8 TGA GTC CAA ACC GGA GC GAC TGC GTA CGA ATT AGC 14 13 92. 86
21 Me8+Em9 TGA GTC CAA ACC GGT GT GAC TGC GTA CGA ATT AGC 13 12 92. 31
22 Me9+Em3 TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT GAC 10 8 80. 00
23 Me9+Em4 TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT TGA 12 10 83.33
24 Me9+Em5 TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT AAC 14 11 78.57
25 Me9+Em7 TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT ATG 15 14 93.33
26 MelO+Em4  TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT TGA 11 10 90. 91
27 MelO+Em5  TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT AAC 12 10 83.33
28 Mel0O+Em7  TGA GTC CAA ACC GGT CA GAC TGC GTA CGA ATT ATG 15 12 80. 00
29 Mell+Eml0 TGA GTC CAA ACC GGA TG GAC TGC GTA CGA ATT TAG 16 15 93.75
30 Mel2+Em3  TGA GTC CAA ACC GGA CA GAC TGC GTA CGA ATT GAC 9 7 77.78
31 Mel2+Em4  TGA GTC CAA ACC GGA CA GAC TGC GTA CGA ATT TGA 7 5 71. 43
32 Mel2+Em5  TGA GTC CAA ACC GGA CA GAC TGC GTA CGA ATT AAC 11 10 90. 91
33 Mel3+Eml0 TGA GTC CAA ACC GGG AT GAC TGC GTA CGA ATT TAG 12 11 91. 67
34 Mel4+Em3  TGA GTC CAA ACC GGG CT GAC TGC GTA CGA ATT GAC 10 9 90. 00
35 Mel4+Eml0 TGA GTC CAA ACC GGG CT GAC TGC GTA CGA ATT TAG 14 14 100. 00
36 Mel5+Em5  TGA GTC CAA ACC GGT AA GAC TGC GTA CGA ATT AAC 13 11 84. 62
37 Mel5+Em6  TGA GTC CAA ACC GGT AA GAC TGC GTA CGA ATT GCA 14 13 92. 86
38 Mel5+Em7  TGA GTC CAA ACC GGT AA GAC TGC GTA CGA ATT ATG 11 10 90. 91
39 Mel5+Em8  TGA GTC CAA ACC GGT AA GAC TGC GTA CGA ATT AGC 21 19 90. 48
40 Mel5+Em9  TGA GTC CAA ACC GGT AA GAC TGC GTA CGA ATT AGC 14 11 78.57
41 Mel6+Em3  TGA GTC CAA ACC GGT GC GAC TGC GTA CGA ATT GAC 8 6 75. 00
42 Mel6+Em6  TGA GTC CAA ACC GGT GC GAC TGC GTA CGA ATT GCA 9 8 88. 89
43 Mel6+Em8  TGA GTC CAA ACC GGT GC GAC TGC GTA CGA ATT AGC 8 6 75. 00
44 Mel6+Eml0 TGA GTC CAA ACC GGT GC GAC TGC GTA CGA ATT TAG 12 11 91. 67
Mt Total 529 465 86. 20
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F2 Nei’ siBfEHELVE (A T) FiEfEEES (ELD
G5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 - 0.2344 0.3970 0.2779 0.3686 0.3970 0.3043 0.3686 0.3894 0.3081 0.3535 0.28%4 0.3440 0.2949 0.3062 0.3270 0.3270 0.2968 0.3686 0.3176 0.3233 0.3535 0.2930
2 0.7656 - 0.3705 0.2325 0.4291 0.4045 0.2930 0.3610 0.3403 0.2665 0.2930 0.2779 0.2911 0.2571 0.2457 0.2892 0.3610 0.3043 0.3119 0.2911 0.2703 0.3913 0.3195
3 0.6030 0.6295 - 0.3980 0.2854 0.2836 0.4026 0.2590 0.2570 0.4026 0.4480 0.4762 0.4272 0.4083 0.4008 0.4367 0.4178 0.3875 0.4178 0.4121 0.4405 0.2930 0.3837
4 0.7221 0.7675 0.6011 - 0.4197 0.3006 0.2911 0.3667 0.3270 0.2495 0.3025 0.2873 0.2930 0.2665 0.2590 0.2873 0.3667 0.3365 0.3289 0.3233 0.2798 0.4234 0.3440
5 0.6314 0.5709 0.7146 0. 5803 - 0.3724 0.4272 0.2760 0.3270 0.4348 0.4499 0.3932 0.4405 0.4102 0.4178 0.4650 0.4121 0.3781 0.4499 0.4367 0.4683 0.2911 0.3667
6 0.6030 0.5955 0.7164 0.6994 0.6276 - 0.4178 0.2552 0.2949 0.4291 0.4253 0.3762 0.4159 0.3970 0.4197 0.4367 0.4329 0.4102 0.4243 0.3819 0.3989 0.3573 0.3951
7 0.6957 0.7070 0.5974 0.7089 0.5728 0.5822 - 0.3629 0.3308 0.2552 0.2873 0.2609 0.2741 0.2703 0.2665 0.4100 0.3667 0.3176 0.3403 0.3535 0.3138 0.3705 0.3440
8 0.6314 0.6390 0.7410 0.6333 0.7240 0.7448 0.6371 - 0.1871 0.3629 0.4008 0.3440 0.3837 0.3611 0.3535 0.389%4 0.4234 0.3478 0.3592 0.3648 0.3932 0.2798 0.3781
9 0.6106 0.6597 0.7430 0.6730 0.6730 0.7051 0.6692 0.8129 - 0.3176 0.3837 0.3308 0.3705 0.3705 0.3516 0.3951 0.4329 0.3989 0.3686 0.3667 0.3648 0.3157 0.3989
10 0.6919 0.7335 0.5974 0.7505 0.5652 0.5709 0.7448 0.6371 0.6824 - 0.2363 0.2439 0.2609 0.2570 0.2495 0.2609 0.3705 0.2911 0.2741 0.3195 0.2949 0.3970 0.3327
11 0.6465 0.7070 0.5520 0.6975 0.5501 0.5747 0.7127 0.5992 0.6163 0. 7637 - 0.2457 0.2779 0.2817 0.2930 0.3289 0.4499 0.2873 0.3327 0.3308 0.3138 0.3667 0.3819
12 0.7146 0.7221 0.6238 0.7127 0.6068 0.6238 0.7391 0.6560 0.6692 0.75%1 0.7543 - 0.2136 0.1947 0.2779 0.3214 0.3629 0.2798 0.3251 0.2892 0.3100 0.3667 0.3214
13 0.6560 0.7089 0.5728 0.7070 0.5595 0.5841 0.7259 0.6163 0.6295 0.7391 0.7221 0.7864 - 0.2079 0.2495 0.3157 0.3610 0.3195 0.2968 0.2949 0.3157 0.4367 0.4026
14 0.7051 0.7429 0.5917 0.7335 0.5898 0.6030 0.7297 0.6389 0.6295 0.7430 0.7183 0.8053 0.7921 - 0.2420 0.2892 0.3611 0.2741 0.3043 0.3176 0.3119 0.3800 0.3081
15 0.6938 0.7543 0.5992 0.7410 0.5822 0.5803 0.7335 0.6465 0.6484 0.7505 0.7070 0.7221 0.7505 0. 7580 - 0.2060 0.3384 0.2779 0.2476 0.2722 0.2665 0.4140 0.3043
16 0.6730 0.7108 0.5633 0.7127 0.5350 0.5633 0.6900 0.6106 0.6049 0.7391 0.6711 0.678 0.6843 0.7108 0.7940 - 0.2949 0.3138 0.2798 0.2703 0.2457 0.4234 0.3100
17 0.6730 0.6390 0.5822 0.6333 0.5879 0.5671 0.6333 0.5766 0.571 0.6295 0.5501 0.6371 0.6390 0.6389 0.6616 0. 7051 - 0.3214 0.3403 0.3195 0.3025 0.3705 0.2684
18 0.7032 0.6957 0.6125 0.6635 0.6219 0.5898 0.6824 0.6522 0.6011 0.7089 0.7127 0.7202 0.6805 0.7259 0.7221 0.6862 0.6786 - 0.2987 0.3081 0.3062 0.3214 0.2722
19 0.6314 0.6881 0.5822 0.6711 0.5501 0.5747 0.6597 0.6408 0.6314 0.7259 0.6673 0.6749 0.7032 0.6957 0.7524 0.7202 0.6597 0.7013 - 0.2514 0.2684 0.4008 0.3478
20 0.6824 0.7089 0.5879 0.6767 0.5633 0.6181 0.6465 0.6352 0.6333 0.6805 0.6692 0.7108 0.7051 0.6824 0.7278 0.7297 0.6805 0.6919 0.7486 - 0.2476 0.3762 0.3195
21 0.676 0.7297 0.5595 0.7202 0.5312 0.6011 0.6862 0.6068 0.6352 0.7051 0.6862 0.6900 0.6843 0.6881 0.7335 0.7543 0.6975 0.6938 0.7316 0.7524 - 0.4197 0.2873
22 0.6465 0.6087 0.7070 0.5766 0.7089 0.6427 0.6295 0.7202 0.6843 0.6030 0.6333 0.6333 0.5633 0.6200 0.5860 0.5766 0.6295 0.678 0.5992 0.6238 0.5803 - 0.3251
23 0.7070 0.6805 0.6163 0.6560 0.6333 0.6049 0.6560 0.6219 0.6011 0.6673 0.6181 0.6786 0.5974 0.6919 0.6957 0.6900 0.7316 0.7278 0.6522 0.6805 0.7127 0.6749 -
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