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Kanidta Sangsawang 2012: Identification of DNA Markers Linked to the Temperature-
Sensitive Genic Male Sterility Gene in Rice (Oryza sativa L.). Master of Science (Genetics), Major
Field: Genetics, Department of Genetics. Thesis Advisor: Associate Professor Surin Peyachoknagul,

Dr.Agr. 44 pages.

Hybrid rice can produce about 20% higher yield than the inbred rice varieties. Main
advantages of using two-line system in hybrid rice production are simplicity, cost effectiveness and
ability to use a wider range of parent lines than three-line system. Temperature sensitive genic male
sterility (TGMS) in maternal line is a result of the expression of genes in the nucleus which are
controlled by temperature (thermo-sensitive genic male sterility; TGMS). However, a mechanism
and position of zgms genes are still unclear. In this study, Two TGMS line were crossed with 2 wild
type rice varieties (B8xAzucena and B7xB30) to produce the F, populations. The ratios of normal
and male sterile F, in both crosses were 3 : 1 following Mendelian principles indicated that the
TGMS character was inherited by recessive allele of a single gene. The DNA markers linked to
tgms genes were also identified using Insertion/Deletion (Indel) markers. A total of 84 Indel

markers, 10 polymorphic markers were obtained and mapped in selected sterile individuals from
two population of F, hybrids form TGMS and wild type inbreds. The results suggested that ¢gms
gene was mapped to the interval between Os02g12050 and Os02g12350 markers which were
located within 200 kb apart on chromosome 2. The linked markers obtained from this study will

be further useful for plant breeding.
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12

I Y] 9 a a a ] Y I
ﬂ']il,‘l]uﬁﬂuﬂlﬂﬂﬁ%@ﬂﬂ!i%iu‘lﬂ’) Lﬂ@%?ﬂﬂ??ﬂwﬂﬂﬂﬁﬂl@%i% ﬁ']lﬂ'iﬂl,lfﬂﬁllﬂlﬂu 5
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. A = o [ Y Y o o
codominance AoamFavenay TUsAuuy Ta Ty lode waz twme 15 lsia'ld Yodnavesns
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A A a2 g = = < Y Y aA
wu luvaznnsearneanweianuaassausomny 1auu YeafeausonIde

a g 1 A A 9 2 3 Y :j = A 4
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2 tms2 Norin-PL12 7 Yamaguchi et al., 1997; Lopez et al,. 2003
(japonica) 0 Pitnjam et al ., 2008

3 tms3 IR32364 (indica) 6 Subudhi et al., 1997

4 tms4 TGMS-VNI (indica) 2 Dong et al., 2000

5 tms4 SA2 (indica) 9 Reddy et al., 2000

6 tms5 AnnongS-1 (indica) 2 Wang et al., 2003 Lng Yang et al., 2007

7 tmso6 0A15-1(indica) 3 Wang et al., 2004

8 tms6 Sokcho-MS (indica) 5 Lee et al., 2005

9 tms6 ()  UPRI 95-140TGMS 3 Li et al., 2005
(indica)

10 tms7(t)  UPRI 95-140TGMS 7 Li et al., 2005
(indica)

11 tms8 F61 (indica) 11 Appibhai et al., 2012
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13 pmsl Nongken 58S 7 Zhang et al., 1994; Liu et al., 2001 LIa¥ Yu
(japonica) etal., 2007
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18 rpms 1 YiDIS (indica/japonica) 8 Peng et al., 2008c

19 rpms2 YiDIS (indica/japonica) 9 Peng et al., 2008c

20 rpms3(t)  DS52S (indica/japonica) 10 Joseph et al,2011

21 rtml 12078 (indica) 10 Jia et al., 2001
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AMAUIDY
ddui nSosrneddue  Tastulaw Taslulau HAMIANTIZH
UNSIUT)
1 2gAP005058 2 5.8 Mb polymorphic
2 2gAP003974 2 5.9 Mb polymorphic
3 0s02g12050 2 6.25 Mb polymorphic
4 2gAP004085 2 6.25 Mb polymorphic
5 2gAP004086 2 6.27 Mb polymorphic
6 0s02g12370 2 6.44 Mb polymorphic
7 0s02g12350 2 6.45 Mb polymorphic
8 2gAP005394 2 7.17 Mb polymorphic
9 2gAP005756 2 7.26 Mb polymorphic
10 2gAP004070 2 7.4 Mb polymorphic
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fhiugilng
AMAUIDY
ddui nSesmingfisue  TasTalan Taslulau HAMIINTITN
uNZIUE)
1 0502202400 2 0.82 Mb polymorphic
2 0s02g02410 2 0.83 Mb polymorphic
3 0s02g10290 2 5.40 Mb monomorphic
4 0s02g10340 2 5.43 Mb monomorphic
5 2gAP004869 2 5.67 Mb polymorphic
6 0s02g10770-A 2 5.69 Mb monomorphic
7 0s02g10770-B 2 5.69 Mb monomorphic
8 2gAP004045 2 5.76 Mb monomorphic
9 0s02g10870 2 5.76 Mb monomorphic
10 2gAP005058 2 5.80 Mb polymorphic
11 2gAP005008 2 5.86 Mb monomorphic
12 2gAP003974-A 2 5.90 Mb polymorphic
13 2gAP003974-B 2 6.15 Mb monomorphic
14 2gAP004085-A 2 6.24 Mb monomorphic
15 2gAP004085-B 2 6.25 Mb polymorphic
16 0s02g12050 2 6.25 Mb polymorphic
17 2gAP004086 2 6.27 Mb polymorphic
18 0s02g12290-A 2 6.39 Mb monomorphic
19 0s02g12290-B 2 6.39 Mb monomorphic
20 0s02g12290-C 2 6.39 Mb monomorphic
21 0s02g12290-D 2 6.39 Mb monomorphic

22 0s02g12290-E 2 6.39 Mb monomorphic




MI1WUINT 2 (MD)

AMAUIDY
fuil mlesmneddwe  TasTulaw Taslalasy HaMIINTIZH
UNZIUR)
23 0s02g12290-F 2 6.39 Mb monomorphic
24 0s02g12300-A 2 6.39 Mb monomorphic
25 0s02g12300-B 2 6.39 Mb monomorphic
26 0s02g12300-C 2 6.39 Mb monomorphic
27 0s02g12300-D 2 6.39 Mb monomorphic
28 0s02g12300-E 2 6.39 Mb monomorphic
28 0s02g12300-F 2 6.39 Mb monomorphic
30 0s02g12300-G 2 6.39 Mb monomorphic
31 0s02g12300-H 2 6.39 Mb monomorphic
32 0s02g12300-1 2 6.39 Mb monomorphic
33 0s02g12300-] 2 6.39 Mb monomorphic
34 0s02g12300-K 2 6.39 Mb monomorphic
35 0s02g12300-L 2 6.39 Mb monomorphic
36 0s02g12300-M 2 6.39 Mb monomorphic
37 0s02g12300-N 2 6.39 Mb monomorphic
38 0s02g12300-0O 2 6.39 Mb monomorphic
39 0s02g12300-Q 2 6.40 Mb monomorphic
40 2gAP004039-A 2 6.39 Mb monomorphic
41 2gAP004039-B 2 6.39 Mb monomorphic
42 2gAP004039-C 2 6.39 Mb monomorphic
43 2gAP004039-D 2 6.39 Mb monomorphic
44 2gAP004039-E 2 6.39 Mb monomorphic
45 2gAP004039-F 2 6.39 Mb monomorphic
46 2gAP004039-G 2 6.40 Mb monomorphic
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AUV
U mSemmneddwe  TasTulwa JLEIENLTY HaNTINTITH
(unzIU)
47 2gAP004039-H 2 6.40 Mb monomorphic
48 2gAP004039-1 2 6.40 Mb monomorphic
49 0s02g12310-A 2 6.40 Mb monomorphic
50 0s02g12310-B 2 6.40 Mb monomorphic
51 0s02g12310-C 2 6.40 Mb monomorphic
52 0s02g12310-D 2 6.40 Mb monomorphic
53 0Os02g12310-E 2 6.40 Mb monomorphic
54 0s02g12310-F 2 6.40 Mb monomorphic
55 0s02g12310 2 6.40 Mb monomorphic
56 0s02g12320 2 6.40 Mb monomorphic
57 0s02g12330 2 6.41 Mb monomorphic
58 0s02g12340 2 6.42 Mb monomorphic
59 0s02g12350 2 6.45 Mb polymorphic
60 0s02g12370 2 6.44 Mb polymorphic
61 0s02g12400 2 6.47 Mb polymorphic
62 0s02g12420 2 6.47 Mb monomorphic
63 0s02g12630 2 6.59 Mb monomorphic
64 0s02g12700 2 6.64 Mb monomorphic
65 0s02g12780 2 6.69 Mb monomorphic
66 0s02g12910 2 6.81 Mb monomorphic
67 0s02g12939 2 6.83 Mb monomorphic
68 2gAP005826 2 6.87 Mb monomorphic

69 2gAP004779-A 2 6.97 Mb monomorphic




MI1WUINT 2 (MD)

AMAUIDY
fduil nSesmne@due  TasTulaw Taslulau HAMIANTIZH

(UNSIUT)
70 2gAP004779-B 2 6.99 Mb monomorphic
71 0s02g13170 2 7.01 Mb monomorphic
72 0s02g13220 2 7.04 Mb monomorphic
73 0s02g13360 2 7.12 Mb monomorphic
74 0s02g13420-A 2 7.16 Mb monomorphic
75 0s02g13420-B 2 7.16 Mb monomorphic
76 0s02g13430 2 7.17 Mb monomorphic
77 2gAP005394 2 7.17 Mb polymorphic
78 2gAP005756 2 7.26 Mb polymorphic
79 0s02g13640 2 7.31 Mb monomorphic
80 2gAP004070 2 7.44 Mb polymorphic
81 0s02g13890 2 7.54 Mb monomorphic
82 0s02g34810 2 20.86 Mb polymorphic
83 0s02g44870 2 27.15 Mb monomorphic
84 0s02g56850 2 34.83 Mb monomorphic
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