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3. Sl 8
allele , S1  SG 3 7
4. S1, 82, S6,
S7, B , S3, 4, S5
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Summary

This study was carried out for identifying genotypes of
self-incompatibility of crucifer crops at their seedling stage by using
PCR-RFLP. We selected radish, broccoli and cabbage based on homogeneity
in their population. Fifty-five of cabbage, twenty-four of broccoli and
thirty—eight of radish lines were tested for seed set and sib-cross.
Through sib-cross we finally selected eleven lines of cabbage and ten
lines of radish for pollen tube growth observation and PCR-RFLP. In case
of cabbage we could not identify true genotype of each lines because
pollen tube growth result was not uniform at each experiment. This
variation prevent from further investigation, PCR-RFLP, then we failed to
identify cabbage SI genotypes of each lines.

On the other hand, pollen tube growth observation in radish gave
uniform result at three to six duplication. We obtained eight SI
genotypes from ten inbred radish lines. This genotype distribution was
consistent with result of PCR-RFLP. We needed specific primer pairs for
amplification of Sl related genes such as SLG, SRK or SLR for PCR-RFLP.
We made cDNA library derived from whole flowers which were pooled from
various radish lines. After we screened the library with cabbage SI genes
as probe, we designed three primer pairs. One was for SLG class | and the
other was for SLG class Il. The third primer pair was for SRK. Using
these primers we could identify seven SI genotypes from ten radish lines.
Based on this result we further identified twelve radish lines which was
not previously investigated for their Sl genotype. As a result, we could
classify twenty two radish lines to ten Sl genotypes depend on their
PCR-RFLP patterms and pollen tube growth analysis. All of the result



obtained from PCR-RFLP was consistent with pollen tube growth analysis
result.

In order to identify a segregation pattermn of Sl allele thirty nine F2
population were analysed by both PCR-RFLP and pollen tube growth. The F2
plants were segregated to 4:11:24 for SI1S1:S1S22S2S52. This result deviated
to normal distribution in F2 population. It should be needed to further
analysis for another F2 population. In F1 hybrid analysis, PCR-RFLP band
patterns of parents were exhibited with being combined on their
progenies. This PCR-RFLP technique will reduce cost for radish breeding
and shorten time which will be needed to identify Sl genotype of each
radish lines during breeding procedure. As a result, breeding efficiency
will be improved by using PCR-RFLP technique.
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1.
Bateman(1955)
- Sampson
(1967) 45 9
, Haruta (1962) 10 , 9 ,
4, 11 .
35 , 41
(Ockendon, 1975). Nou
(1993) B. campestris 38
, B. oleracea 50 -
Haruta (1962)
4 -
2.
Brassica oleracea B.
campestris (Nasrallah 1989),
1985 Cormell
Nasrallah B. oleracea S-locus cDNA clone
- S-locus  glycoprotein
SLG (S-locus glycoprotein gene) Sl allele type



(Dickinson 1992; Hinata 1993).

S locus 200 kb , SLG
SLG SRK
(S-locus receptor kinase) (Nasrallah

1993; Oldknow 1994; Watanabe 1995).

SI allele
- S-locus
SLG
12 multigene family
(Trick 1992; Mayo
1993). SLG S-locus
S-locus related (SLR) sequence Guilluy 1991;

Charles 1992; Oldknow 1995) SLR1, SLIR2 SR

- SLIR1  SLG 65% , Sl-type
90% , 70%

- Nasrallah(1993), Oldknow(19%4), Watanabe(1994) S-locus

SRK (S-locus receptor Kinase) , SLG
SRK - SLG  SRK
S-domain -
S-locus

conserved region B.

oleracea B. campestris 9SG, SRK, SR
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1 Sl
1.
( )
Polymerase Chain Reaction (PCR)-Restriction
Fragment Length Polymorphism (RFLP) Sl
PCR-RFLP SI
2.
20 14 .
3.
20 14 9% 8
15 10 23 15 cm x 15 cm
-9% 11 10 , 96 11
0 5-6
.97 3 5 5-20 -
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1 -
4.
20
19
1

Kho Baer
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(sib cross)

YRHW

19



10
11

12
Fig. 1.
oz bud. 1: a full-bloomed Flower 12: a withered flower.
52 .
YRHW  N658 ( 2, 18

N658 19 .

19 10 sib

3 .
homo hetero 8 19
. 8
4-5 sib-cross -
10 sib-cross
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3).

1. 20 .
EE2 1 | CK 18 unstable SI
EE3 3 " HW 19 |
Qs 6 ' CcD 20 '
qQr 7 " GS 22 "
KR 10 ' CcM 24 "
KY 11 unstable Si 760 26 "
S2 12 ' JK8 35 unstable SI
GA 13 Sl WS 39 '
N660 14 ' N658 49 compatible
YRHW 17 compatible YY 55 Sl
11
11
C 9.
15
. 15 SM, GH,
MT, CL, HNB-41, H4, UD, NB, NK, MIGS .
1
SM  NB
gv')

GH, MT, H4, UD, NB, NK, MIGS -
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cL HNB-41
2.
¢ /) ¢ /)
18 3 Fs | BS 1| 3 Fs | Bs
11 - 19-1| -| -
B2 1% - 041 19-11 19-4| -| - 0.0 | 8.3
EE3 | 3-1 - 0.0 | 12.6 195 -| -
6-1 - 20-1| -| -
6> - e A 0.6 | 11.5
QS | 6-3 - 0.0| 65| 6 |22-1] -] - 0.0 | 3.7
6-4 - 24-1| -| -
6-5 - 24-2 | -| -
Qr | 71 - 0.4| 5.8 v |24-3| - - 0.5 | 14.3
10-1 - 24-4 | - -
KR | 10-3 - 0.2 | 13.4 24-5| - -
10-5 - 26-3| - -
7 ) 2.1
11-1 - 60 26-8| -| - 0.0
11-2 - 3B-1| - -
KY i3 - 1.5 | 13.8 x0T
11-4 - JK8 |35-3| -| - 1.0 | 5.2
12-1 - B4 - -
12-2 - B5| -] -
2 5 - 3.8|17.9 o1 -
12-4 - ws |32 - - 0.7 | 16.4
NG6D AL - 0.0| 7.3 93| - -
14-2 - - 394 -| -
17-1 = Ne58 | 49-1| -| - 5.3 | 11.7
YRHW | 17-2 6.5 | 10.0 55-1| - -
17-3 = 55-2 | | -
18-1 - YY |[55-3| -| - 0.0 | 10.6
2.7 | 12. Iz
CK 180 ~ 5 55-4
55-5| - -
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1a): Full-bloomed flower. 3: the third flower below flower 1. 6: the sixth
Tlower below flower 1. 9: the ninth flower below right flover 1. FS: open
Tlower pollination (selfing). BS: bud pollination (selfing).

-: self-incompatible. = : unstable self-incompatible.

e) #0 #13 ) #14 h) #19
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70
@

71
©)

74 4 | 36| 1
® | O a0 a3 a

20
a9

72
€2

11
(26)

32
G5

70 (D)

71 (3)

74 (6)

37 (M)

4 (10)

36 (13)

1 (1%

20 (19)

72 (22)

11 (26)

32 (55)

+ = corpatible.

= incampatible.

* - further investigation iIs needed.

PCR-RFLF
Sl
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FCR-RFLP Sl

5.
( / ( /
) )
| |1y3/6/ 9 Fs|B| |  |1/3/6/ 9 FS|BS
sM [105-2] -[ -[ -/ =] 0.1/12.5] W4 [126-2[=][-]|-|=]| 0O 9.4
oy (2071 -[-[ [ oo HO [1202] = =]+ +]4.710.1
107-2 | -] -| -] - 132-1] =] +| =] =
e NS Fone ot -+ 1.812.5
10-1 | - - - - 1322 =| - | =| =
MT . .+ + — 1 0.110.6 + + + +
110-3 | -| -| -] - PR N S
e 7 g2 - - -] 7™
J111-3] -] -] -] - N 1415 - - - =] 0.3 5.9
CL |11-5] -/ -[-[- 2.3 83 . [1421 + + |+ +]2510.3
1117 | - - -] - O a2 |
| lmo -[-[-[-] | | & [162[-[-]-]-]0.1 4.6
HNB-41| 113-2 | -| -| -| -| 3.6/ 11.7] kW |154-2| +| +| +| +| 2.1 7.9
ha | 126-1| -] -[ -| -| 0 9.4 w1cs |161-1| -| -| -| -] 0.214.3

1D: Full-bloomed flower. 3:the third flower below the flawer 1. 6:the
sixth flower below the flower 1. 9: the ninth flower below the flower 1.
FS: open flower pollination(selfino). BS: bud pollination(selfina).

-: self-incarpatible. =: unstable self-incompatible. +: compatible.
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1 Si
1.
PCR-RFLP
PCR-RFLP sl
2.
13
3.
13

30 15 cm x 15 cr
, 96 11

5 10-20

- 18 -

Sl

%6 10 15

96

11

10

g7

10
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#31
31

-3-4-5-7-8§-91011 12

k)

AN

l

-4 -5-6-7-8-910 11

#120

12C-
3
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#28

-3-4-5-6-7-8-9101112

28

a)

L # N

D

-4 -5 -7-8-910 11 12

#38
38

D)




e) breeding line 127

T) breeding line 132

¢ 127 ¢ 1132
N\ 1]2-3-4-5-6-7-8-9-10 | ¢~ -5/-6-7-8-9-10/-13 -14
127-1) - | =| —=| =| =| =| =| =] —-| - 132-5| = | == - = -] =] - |
20 = = = =] = =] =] =] = + -6 = | == -] =| =| - | =
7_377+77_ 7_ 7_ 7+ 7+ 7_7 7_ 7_7 -7 :77: 7:7 7: 7:77—77:7
7-477_77_ =] =] =] =] = 7+77_ —877—77: I
1t el el el e e e et s 9 - | == ---]-|-
e - |- - -] -]+ -] | -0 -|-[-]=[-]-]-]=]
BT I e e I I e B
8l - | - =] == -] - -] -] - -13| = | -\ = -] = =] - | -
R <) [N S ) ) ) B 14| = | == - = =| - | =
7—1077:77: 7— 7+77+77— 7: 7: 7— 7—7
Q) #137 h) breeding line 176
s |137- ------} s |176- -
| ¢/ 6 |-7-8-9101112131415 | ¢~ | 6 |-7/-8 -9/10|
36| - |- - - - -] - -=-] |[16-6| - | -] -|~-|-|
7—777:———::———— 7! = | = =] =] =
| 8| - -l -l 8 = ==
I e et el Bt Bt el el el el et R ° B Il Bl Ml Bl Ml
-10| - - = -] -] - - - -10| - | - | -|-| -
N e e e e e I e
I A e e e e e I e e
A3 = | =] =] =] = =] = = =] =
I e e e e B B e e
15| - | - = - -] -] - -] =] -
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1415 |
-] [183-6)
D

I
12 |
- [222-3

- 22 .




m # 241 n) breeding line 253
¢ | 241 —W ¢ | 253 -

°>] -3/-5-8-910 | ¢~ | -1/ -3-4-5-6-7-8/-910

-5 - - = = - -3 = =l = —| —| = =| =| =
7-877_77_ -] -] - 7—477:77: =l =z =] -] =
-9 - - = =] = —577:77: =l =2z =1 =] =

127
hetero - 168, 132 253 1-2
- 132
- 2-5
28, 31, 38, 120,

137, 176, 180, 183, 186, 241 - 127, 168, 222, 132

(¢ 6,7,98.

37 43
262 5324
C 9. PCR-RFLP

- 23 -



0.04 2.68 |

28 QH-51-G2-2 0 03 206
0.00 2.27

31 QH-51-G2-4 0o 1er |
0.00 0.70

38 OH-54-G3- 0.0 05
0.19 2.26

120 CH-231-55-3- 0.8 210
0.29 2.11

127 E-345-G2- 0 Ga 03
0.97 0.82
132 (17xBd)-1-G3-2-1-62-1 0 a8 095
0.10 1.24
0.26 1.38
137 (26xBd)-2-62 0.16 1.25
0.43 1.25
0.24 1.38
0.00 1.04
0.00 0.52
176 (KXK)-G2-54 0.00 1.02
0.00 0.36
0.00 1.03
0.00 1.04
0.00 0.52
180 (KXK)-G2-62 0.00 1.02
0.00 0.36
0.09 1.03
0.93 1.78
0.93 1.96
183 03-3-61 0.00 1.90
0.00 2.13
0.09 3.52
0.00 0.62
186 92-62-2 00 0 ox
0.30 0.70
222 JY-12-52-G4-51 0o 080
0.00 0.52
241 Y-51-51-61 0’0o 1 a8




OH1 28 Sl
OH2 31 "
OH3 38 "
CH 120 unstable SI
Samge 127 unstable SI
" younghyun-
youngny 132 Sl
bancheong
Ulsan-
137 Sl
bancheong
KK1 176 Sl
KK2 180 "
03 183 "
92 186 "
Jyl 222 "
Jy2 241 "
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10

37
()

43
GD

50
8

267
(120)

107
as»n

262
(176)

5324
263
(180)

250
(183)

204
(186)

5335
(241)

43
GD

50
(€L))

267
(120)

107
37

262
(176)

263
(180)

250
(183)

204
(186)

5335
(241)

10

#37  #43

( 10).
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10. 10

37 | 43 | 50 | 267 | 107 | 262 5324 250 | 204 | 5335
SI1S1| S1S1| SzS2| SiS3| S4S4| SES5| SES5| SES6| S7S7 | SES8
-1
22
11
- #5325 43 250 250
. S1 0 S¢
- #2303 37
250 #5325 genotype (SIS6€)
. 3
( 11, 13).
22
- 8 (51
S, S1 Ss€6, S1 Sy, S1sk, S¢Sy, S¢St S€ Si, SioSY)

, 8
S OSi, SESH)

F2 Sl

&

G, 81 S, SoS, S SE, S¢S, SEOSE,
( 12, 14).
FCR-
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11.

o | 37 | 43| 50 | 267 | 107 | 262 |5324] 250 | 204 [ 5335
2 (FD)- | (SIST)| (S1SD)| (S152)| (SS9 | (SS9 | (SESE) | (SESE)| (SESO)| (STSD)| (S50

| 5301 s1 S2]
| 5319 s1 S5
5303 S
| 5332 s1 S7)
| 5304 s1 S8
5305 s s2
| 5306 s1 s3
| 5308 s1 S5
5325 S
| 5333 s1 S7)
| 533 s1 S8
5309 s s3
| 5320 s S5
| 5311 s s7)
5337 s S8
| 5321 st S5
| 53%6 st S6
5328 S S6
| 5330 s s7)
| 5340 s S8
5329 e s7
| 5331 Si_s8
| 9315 s1 4]
9316 s s3
| 9317 S1 S8
| 9322 AR
9323 s s6
| 93%5 s s7
| 93%6 s S5
9327 ¢ s6
9329 s S8
| 9330 se s7.
9339 S s4
| 9340 * S S7,
| 9341 st S5
9343 st S8
9319 | * Sk S6.
9321 s1 S8

- 28 -



12.

? 37 | 43 | 50 | 267 | 107 | 262 [ 5324] 250 | 204 | 5335
s FD (SIST) | (S1SD) (S:50)| (SS9 (SS9 | (SESE)| (SESE)| (SESO)| (STSD)| (S50
5301 S1 S2
5319 S
5303 s1 s6
| 5332 s1 S7
| 5304 s1 S8
5305 S1 S2
. 5306 s1 S3
5308 S
5325 * S 6
. 5333 st 7
. 533 * |s» s8
5309 st s3
. 5320 s S5
5311 s S7
5337 s S8
5321 3 S5
| 532 SN
5328 S S6
. 5330 S s7
| 5340 S S8
5329 se s7
. 5331 Si_s8
9315 s1 4
9316 s1 s3
9317 s1 S8
932 s: 4
9323 St s6
. 935 & s7
. 9326 % S5
9327 & S6
9329 & S8
9330 se s7
9339 St s4
9340 st s7
9341 St S5
9343 St S8
. 9319 * S 6
9321 s1 S8

- 29 -




13.

s1 s2 s3 s4 s5 S6 S7 s8
S1 S6
s1 S1 S2/S1 S3|S1 S4/S1 S5/S1 S6/ ST S7/S1 S8
Sk S6 |
s2 S. S3/S. S4/S. S5/t S6/ S S7/S: S8
s3 St S4/St S5/ ST S6| S S7/St S8
s4 S S5/« S/ St S7|s¢ S8
s5 SE S6 SF S7/SE S8
S6 S¢ S7
s7 S S8
s8
14.
s1 s2 s3 s4 s5 $6 S7 s8
S1 S6
s1 S1 S2|S1 S3/S] S4/S1 S5 gy, oalS! S7/S1 S8
s2 S S3'S. S4/S. S5 S. S6|S: S7S. S8
s3 S¢ S4/S: S5/ SE SB|S: S7/ S S8
s4 St S5/ S6|S¢ S7 St S8
s5 SE SB|SE S7SE S8
S6 S¢ S7
s7 Si S8
s8
RFLP 1211
4:11:24 (S1S1:S1S2:8:282) F1
( 15).

- 30 -




15. F2

+ | 9302 | 9301 | 9304 + | 9302 | 9301 | 9304

PE () | D | () PED () | D | ()

9313-1 S1S2 |9313-21 SIs2
9313-2 SiS2 |9313-22 S1S2
9313-3 SI1S2 |9313-23 s1s1
9313-4 SIS2 |9313-24 SIs2
9313-5 SiS2 |9313-25 SIs2
9313-6 SI1S1 |9313-26 SIs2
9313-7 SiS2 |9313-27 s1s1
9313-8 SI1S2 |9313-28 Sis2
9313-9 SS2 |9313-29 S1S2
9313-10 SI1S2 |9313-30 s1s1
9313-11 S:S2 |9313-31 SIS2
9313-12 9313-32 SIs2
9313-13 SS2 |9313-33 SIs2
9313-14 SIS2 |9313-24 SIs2
9313-15 SiS2 |9313-35 SIs2
9313-16 S:S2 |9313-36 SIS2
9313-17 SI1S2 |9313-37 SIs2
9313-18 S:S2 |9313-38 SIs2
9313-19 S:S2 |9313-39 SIs2
9313-20 S:S2 |9313-40 SIs2

- 31 -




16. 11

3 12 18 28 32 39 80 8 | 143 | 154 | 160

12

18

28

32

39

80

&5

143

154

160

PCR-RFLP 11
PCR-RFLP
11 5 Sl

SES¢ 21 9

Sl . 4
PCR-RFLP ( 16, 17, 18).
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17. Tester plant

11

J
?

3

12

18

28

32

39

80

85

143

154

160

37
(S1SD)

50
(5:59)

5312
(5559

107
| (5459

262
(SESE)

250
(SES6)

204
(SS)

9312
(SES9)

18.

11

12

18

28

32

39

80

85

143

154

160

Sis1

SES9

SESS

SESS

SESS

SES6

Sis1

SES9

Sis1

SESS

SES8
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4 PCR-RFLP Sl

1 PCR-RFLP Sl
1.
PCR-RFLP
PCR-RFLP FCR-RFLP
F2 S|
F1 --
2.
13 S|
11 F2
F2 .
3.
. PCR
1) DNA
3 g , 60

extraction buffer ( 50 mM Tris-Cl, 1.4M NaCl, 0.02 M EDTA, 0.5 % SDS)
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15 ml B -mercaptoethancl 150 , inscluble PVP 1 g

, 50 ml conical tube . 60 30 1
chlarafcrr/iscarylalcahal (24:1) 15l 20-30
- 7,000 rpm 15
isopropyl alcohol - DNA
microtube 70% ethanol 2 filter paper Dblotting
ethanol DNA pellet  TE buffer DNA
- DNA fluorareter -
2) PCR
PCR MJ-Research PTC 100 - PCR
tenmplate, prinrer tenmplate 5, 10, 25, 50, 100, 200,
500 ng, primer 5, 10, 25, 50, 100 pmole PCR -
PCR 94 5 denature 94 1 ,55 2 , 72 3
35 72 10 -
D
PCR TBE buffer 1.2% agarcse gel 120v 1 30
EtBr w data

- Southern blaot analysis

1) Transfer

PCR TBE buffer 1.2% agarcse gel 120v 1 30
0-4 N NaCH 30 denaturation -
Wrap , gel hydration Hyband-N+
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membrane , 2 3WM paper kitchen tawel transfer

2) hybridization

Class [1-SLG specific Primer Class I11-SLG specific primer, SRK

specific primer FCR pBluescript SK(+) Smal
dephospaorylation vectaor ligation E. Cali strain

Jv103 - X-Gal IPTC LB ampicillin

12 , ligation calony

- BLAST search
, claoning DNA  Pwll
gel , gel elution prabe -

Hybridization solution (6X SSC, C.5% SDS, 5X Denhardt reagent, forand 100

/ml Salmon sperm DNA)  membrane 2 65
shaking [a-22P1dCTP lakelling probe  0.3N NaCH
denaturation - menbrane  hybridization sclution
20 - membrane  2x SSC, 0.2% SDS
65 30 , membrane 1x SSC, 0.2% SCS
65 30 - 0.1x SSC, 0.2% SDS
65 30 2 , X-ray film -60 3

- Silver staining

1) PCR extraction

PCR 2 - PCR

1.5 ml microtube T.C.W. valume 500
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chloroforn/iscamylalcohol (24:1) 500

- 12,000 rpm 5 3 M sodium
acetate 40 10C% EtCH , =20 2

- 12,000 rpm 15 pellet 70% ethancl

2 vacuum dryer ethanol -
CNA pellet  TE buffer CNA -
PCR 1.2% agarose gel
, gel DNA - gel
, - gel 1.5l
micratube filter paper 10,000 rpm 1
- tube chlorcforn/iscamylalcohal (24:1) 500

- 12,000 rpm 5

3 M sodium acetate 40 100% EtCH , =20
2 . 12,000 rpm 15 pellet
70% ethanal 2 vacuum dryer ethanacl
DNA pellet TE buffer DNA -
Taq , 5% acrylaride gel

2) Template

Silver staining FCR gel
extraction CNA flucrareter -
CNA 0, 10, 25, 50, 100, 200 ng

silver staining -

3) Silver staining
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) acrylamide gel

5% acrylamide, 1x TBE , 1C% ammonium persulfate 500
TEMED 40 vertical gel -2
TBE buffer well acrylaride
, DNA loading 150 V 2
- Cel loading DNA 50-100 ng
, vacuum dryer , 3x DNA dye

5% acrylamide gel  loading -

) Silver staining

gel 10% (10% acetic
acid) 30 - , 3
2 , 3 gel .
gel (silver nitrate 500 mg/500 , 37% formaldehyde 750 /500
) 30 ] gel 3 5-10
, 4 coaling (sodium carbonate 15g/500

, 37% formaldehyde 750 /500 , sodiumthiosulfate 100 /500 )

rocker - gel 5
(10% acetic acid) 3 3 2
- Gel  3WM paper gel dryer
&0 50 -
4.
- 13 genamic CNA
Genomic DNA agarase gel , Fluororeter
DNA 25 ng/ -
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- Universal, SLG, SRK primer

1 PCR
FCR (
25-50 prale

PCR

DNA
2).

CNA 50 ng, primer 25 pmole

PCR

DNA

DNA

primer

25-100 ng, prirer

Figure 2. Agarose gel electrophoresis of PCR products.

Lanes 213|456 |7|8|]9|10|11| 12
Templates(ng) 10 | 25 | 50 | 100 | 200 | 500 50
Primer(pmole) 50 5110| 25| 50| 100

2) PCR with universal priners
Universal primer 12 FCR
agaraose gel 3 12 PCR
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M3 3450 FABDTITZIM

wasn =

Figure 3. Agarose gel electrophoresis of PCR products with universal
primers.Lane 1: radish line #37; 2, #43; 3, #50; 4, #267; 5, #107; 6,
#262; 7, #5324; 8. #250; 9, #204; 10, #5335; 11, #5314; and 12, #5334.

3) PCR with class 1-SLG specific prirer

Class 1-SLG specific primer PCR
37, 43, 50, 250, 204, 102 ( 4).
SLG southern analysis
, SLC -
Q) ®

Mo123a 56T 69N M

M1 23 a5BTR9ODNNEY

ap, 100 b~

Figure 4. Agarase gel electrophoresis and southern analysis of PCR
products with classl-SLG specific primers.(A) PCR products with classl-
SLG specific primers. (B) Southern blot analysis of PCR products. Lane 1
radish line #37; 2,#43; 3, #50; 4, #267; 5, #107; 6, #262; 7, #5324; 8,
#250; 9, #204; 10, #5335; 11, #5314; 12, #5334; and 13, #102.
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4) PCR with classlI-SLG specific primers

Classll- SLG specific primer PCR
107, 262, 5324, 5334 C 5).
SLG Southern analysis ,
SLG -
Q) ®
M1 23458 TaopTInEaM M1 234 56 780101121

Figure 5. Agarcse gel electrophoresis and Southern analysis of PCR
products with classlI-SLG specific primers. (A) PCR products with
classl1-SLG specific prirers. (B) Southern blaot analysis of FCR products.
Lane 1, radish line #37; 2, #43; 3, #50; 4, #267; 5, #107; 6, #262; 7,
#5324; 8, #250; 9, #204; 10, #5335; 11, #5314; 12, #5334; and 13, #102.

5) PCR with SRK specific primers
SRK specific primer PCR
37, 43, 50, 250, 204, 5335, 102 ( 6).-
SRK southern analysis ,
SRK
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Q) ®

M1 TASETRIONRE

=

Fiaure 6. Acarcse cel electroohoresis and southern analvsis of PCR
products with SRK specific orirers. (A) PCR products with SRK specific
primers, (B) Southern blot analvsis of PCR products. Lane 1. radish line
#37: 2. #43: 3. #50: 4. #267: 5, #107: 6. #262; 7. #5324; 8, #250; 9,
#204; 10, #5335; 11, #5314; 12, #5334; and 13, #102.

6) PCR
PCR primer CNA fragments

( 19).

Table 18. Arglification cF CNA fragrents fram S tester lines in R_sativus.

 Radish

lines Universal class I-SLG class 11-SLG SRK
37 + + +
43 + + +
50 + + +
267 +
107 + +
262 + +
5324 + +
250 + + +
204 + + +
5335 + +
5314 + +
5334 + +
102 + + +

+: DNA fragment amplified
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- SLG, SRK primer PCR products cloning sequencing

Classl-SLG specific prirer, class 11-SLG specific primer, SRK specific

primer FCR cloning sequencing
hamclogy -
-PCR-RFLP
1) PCR extraction
107 genamic DNA  universal primer

- chlorcforn/iscamylalcohol (24:1)  extraction
, gel , elution (¢ 7.
, PCR-RFLP pattern

PCR extraction .

Figure 7. Palyacrylamide gel electrophaoresis of FCR products after
cleavage with Rsa . Lane 1; chlorofarm extraction, and 2; elution of PCR
products. L: 100 bp ladder, M: M: pUBCM21 digested Hpall, Cral, and
HindlIl.
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2) Template

Silver staining tenplate
, 107 universal priner PCR elution
FCR-RFLP (¢ 8). template
silver staining band , 50-100 ng
PCR-RFLP -

Figure 8. Palyacrylamide gel electrophaoresis of FCR products after
cleavage with Rsal. DNA concentration of lanel: 200, 2; 100, 3; 50, 4;
25, 5; 10, and 6;0 ng. L: 100 bp ladder, M: pUBCV21 digested Hpall, Dral,
and Hindll1.
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3 Classl-SLG primer

) PCR-RFLP with Tagl

Classl-SLG specific primer , 13
C - 37, 43, 50, 250, 204, 102)
product - elution Tagl
staining - 37 43 PCR
pattern 4 band pattern
(C 9).

LMW1 2345 E6ML

=4 Ii

. -
- Bs oo
ADd- - - o8 .a00
20 e

L - e "5 oo
M- | - R &
180 - g 4-'2!3-3
- -

147 | - -

-0

Figure 9. Palyacrylamide gel electrophoresis of PCR products after

6
PCR

silver

cleavage with Tagl. SLG ONA was specifically amplified by PCR from the
genamic DNA of S hamozygotes in R. sativus with class I-SLG specific

primers. Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204;

and

6, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Cral, and Hindlll.
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) PCR-RFLP with Trugdl

Classl-SLG specific priner 6 PCR product elution
Trugl silver staining - , 37
43 FCR pattern - 4

band pattern C 10). (Taql)

M1 2 3 -I.'- a5 M
o PLL M |
¥ M.
= i i
5O :. "I.l -8500
404 - g . = 400
320- - -y 300
242 . W
- 200
190
147
124

110 -
100

67

Figure 10. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Trudl. SLG DNA was specifically amplified by PCR from the
genamic DNA of S hamozygotes in R. sativus with class I-SLG specific
primers.

Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204; and 6, #102.
L: 100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Mspl
Class 1-SLG specific primer

silver staining

PCR pattern
band pattern (
L M

sol- =8
404~ = -
320 - - -
T B SR
120~ -
147-
129
110-
T

Figure 11. Palyacrylamide gel electrophoresis of PCR products after

11).

elution

, 37

~-500
400

200

100

Mspl
43

cleavage with Mspl. SLG DNA was specifically amplified by PCR from the

genamic DNA of S hamozygotes in R. sativus with class I-SLG specific
primers. Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204;

and

6, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Cral, and Hindlll.
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) PCR-RFLP with Rsal

Class I-SLG specific primer 6 elution
Rsal silver staining . ,
37 43 FCR pattern
4 band pattern C 12).

_“
WS : _ﬂi
- = o - -
- - £
o REEERERRNN ...
-ﬁD-ﬂ.—_____"_ = 400
G20 - ==
242~ == 4 - -
170 &S =200
147
124 -
110~
=100
&7-

Figure 12. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Rsal. SLG DNA was specifically amplified by PCR from the
genamic DNA of S hamozygotes in R. sativus with class I-SLG specific
primers.

Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204; and 6, #102.
L: 100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Haelll

Class I-SLG specific primer 6 elution
Haelll silver staining - , 37
43 PCR pattern ,
50 250 pattern C 13).
classl-SLG specific primer
FCR-RFLP Haelll enzyme
LM1 2 34 58 MiL
- .. =
™ Wl el
501 - w M -
404 - o m -“-IH = -500
320 - Bl - aa
- - y
2z - . = -300
bicie e . = 200
147
124 -
10 -
-100
67F-

Figure 13. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Haelll. SLG DNA was specifically arplified by FCR fram the
genamic DNA of S hamozygotes in R. sativus with class I-SLG specific
primers.

Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204; and 6, #102.
L: 100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Alul

Class 1-SLG specific prinmer elution Alul
silver staining 37 43
PCR pattern 4
band pattern C 14).
 » -
s SRRRIRRRNE - on
400 — ‘_..= L. — 370
30 _ - v : — 248
m -

T — 130
— 147

100 — —_ 11
110

— 0"

Figure 14. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Alul. SLG DNA was specifically amplified by PCR from the
genamic DNA of S hamozygotes in R. sativus with class I-SLG specific

primers.

Lane 1: radish line #37; 2, #43; 3, #50; 4. #250; 5, #204; and 6, #102.
L: 100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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4) ClasslI-SLG primer

) PCR-RFLP with Tagl

Classl1-SLG specific primer

Figure 15.

(
elution Taqgl
262, 5324
107

501 -

A4

30~

2443 -

120

147~

124
10—

: 107, 262, 5324, 5334)

5334

¥ 0t

M 3 2 3 4

silver staining
PCR

band pattern

e Tl

(=

13

iYiwe |

500
400

300

200

=100

FCR

pattern

Folyacrylamide gel electrophoresis aof PCR products after

cleavage with Tagl. SLG DNA was specifically amplified by PCR from the
genaric DNA of S hamozygaotes in R. sativus with class I11-SLG specific
primers. Lane I: radish line #107; 2, #262; 3, #5324; 4, #5334.

ladder,

Mz pUBCM21 digested Hpall, Cral, and Hindlll.
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) PCR-RFLP with Trugdl
4 (107, 262, 5324,

Classl1-SLG specific primer
silver staining -

5334) elution Trudl
C 16).

» 4 band pattern

classl1-SLG specific primer

TruSl enzyme

LMT234mMml

-

1 LF
..,.__--H-‘._:
501- BN W Ne 500
404 - - ol =« _400
320 i -
~mme = -300
242- o -
190 200
Td7-
124-
e
130
B7

Figure 16. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Trudl. SLG DNA was specifically amplified by PCR from the
genaric DNA of S hamozygaotes in R. sativus with class 11-SLG specific

primers.
Lane I: radish line #107; 2, #262; 3, #5324; 4, #5334. L:100 bp ladder,

V: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Rsal

Classl1-SLG specific primer

4 (107, 262, 5324,
5334) elution Rsal silver staining -
, 262, 5324 5334 PCR pattern

- 107 band pattern
C 17).
L M 'I_E 2 4 ML
:!_i: HE
L ne
501 - L ﬂ‘fn -500
04 - H¥Eme -400
azo & Ne .o
42 =
180 - -200
147 -
124 -
110
100
ar
Figure 17.

Folyacrylamide gel electrophoresis aof PCR products after
cleavage with Rsal. SLG DNA was specifically amplified by PCR from the

genaric DNA of S hamozygaotes in R. sativus with class 11-SLG specific
primers.

Lane I: radish line #107; 2, #262; 3, #5324; 4, #5334.
L:100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Haelll
Classl1-SLG specific primer 4 (107, 262, 5324, 5334)
elution Haelll silver staining . ,
band pattern C 18).
classl1-SLG specific primer

Haelll enzyme

ML 125 4M1L

Q[

-

500 — o L%
- .8
any — o
Ny W™ Ny — 320
. . — 4
o _ 2 ® _ 1m0
— 147
M — — 114
= 110
= T

Figure 18. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Haelll. SLG DNA was specifically arplified by FCR fram the
genaric DNA of S hamozygaotes in R. sativus with class I11-SLG specific
primers.

Lane I: radish line #107; 2, #262; 3, #5324; 4, #5334.

L:100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.
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) PCR-RFLP with Alul

Classl1-SLG specific prirer 4 (107, 262,
5324, 5334) elution Alul silver staining
- , 4 band pattern C 19).

classl1-SLG specific prirer

Alul enzyme

ML1234ML

4 18 LITF
00 — i; H.:_5[|1
400 — - RN 104
300 _ L= -0 — 320
- - _ 242
00 _ 190
— 147
— 14
100 — 110
— &7

Figure 19. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Alul. SLG DNA was specifically amplified by PCR from the
genaric DNA of S hamozygaotes in R. sativus with class 11-SLG specific
primers.

Lane I: radish line #107; 2, #262; 3, #5324; 4, #5334.

L:100 bp ladder, N: pUBCM21 digested Hpall, Dral, and Hindlll.

- 55 -



5) SRK primer
) PCR-RFLP with Tagl
SRK specific primer

(

pattern .
pattern

pattern 5

S0
a0

242-
180
M-

124
10-

Figure 20.

13

: 37,43, 50, 250, 204, 5335, 5314, 102) PCR

elution Tagl
37 43
5335 5314
( 20).

LM1 237485 &7 8ML

-
LI 1 e
- -
P - .
- -
o
- i_-_mu--ﬁalj
- - - =& -400
a=s 8 S =N a0

=200

-100

silver staining
PCR
PCR
8 band

Folyacrylamide gel electrophoresis aof PCR products after

cleavage with Tagl. SRK ONA was specifically amplified by PCR from the
genomic DNA S hamozygotes in R. sativus with SRK specific primers .

Lane 1: radish line #37; 2, #43; 3, #50; 4, #250; 5, #204; 6, #5335; 7,
#5314; and 8, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Dral,

and HindlIl.
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) PCR-RFLP with Trugdl

SRK specific primer

Trugl silver stai
43 FCR

5314 PCR
21).

ning -
pattern
pattern

PCR-RFLP pattern

LM1 2345 7aML

180

124~
110=

67-

"H! HHL

s= ;'i_u’ﬂ

-- a E.. 500

TtEium ea¥Ee a0
i i

- I - -
8 i N 200
- uh.

P -l a5y 200

elution

37

Figure 21. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Trudl. SRK DNA was specifically amplified by PCR from the
genomic DNA S hamozygotes in R. sativus with SRK specific primers .
Lane 1: radish line #37; 2, #43; 3, #50; 4, #250; 5, #204; 6, #5335; 7,
#5314; and 8, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Dral,

and HindlIl.
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) PCR-RFLP with Rsal

SRK specific primer 8 elution Rsal
silver staining - , 8
band pattern C 22). SRK
specific priner
Rsal enzyme
I, -1 -2 3.8 8 &°TFT frswi
i
hoii= S Be angp
eI )
aze
o tal]
10 —25
(L
¥
Vig=
D
Figure 22_ Palyacrylamide gel electrophoresis of PCR products after

cleavage with Rsal. SRK DNA was specifically amplified by PCR from the
genomic DNA S hamozygotes in R. sativus with SRK specific primers .

Lane 1: radish line #37; 2, #43; 3, #50; 4, #250; 5, #204; 6, #5335; 7,
#5314; and 8, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Dral,

and Hindlll.
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) PCR-RFLP with Alul

SRK specific primer 8 elution Alul
silver staining - , 37 43
PCR pattern , 5335
5314 PCR pattern C 23).

FCR-RFLP pattern -

LM 234567 8ML

i

S501- == - - 500
A0 - -400
320-

=300
242

200
190-
147~
124~
10

10

a7

Figure 23. Palyacrylamide gel electrophoresis of PCR products after
cleavage with Alul. SRK DNA was specifically amplified by PCR from the
genomic DNA S hamozygotes in R. sativus with SRK specific primers .
Lane 1: radish line #37; 2, #43; 3, #50; 4, #250; 5, #204; 6, #5335; 7,
#5314; and 8, #102. L: 100 bp ladder, M: pUBCM21 digested Hpall, Dral,
and Hindll1l.
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6) PCR-RFLP
SLG  SRK ,

palymorphism

#102 . PCR-RFLP
H267 band pattern ( 20).

Table 20. R. sativus S haplotypes used plant materials

S haplotype Lines
Sis1 #37, #43
S2S2 #50
sS4 #1Q07
SES5 #262, #5324
SES6 #250
Sis7 #204
SES8 #5335, # 5314
SI(S10 #102
2 PCR-RFLP ]
1.
Sl 10 tester plant
11
PCR-RFLP
FCR-RFLP S| -
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- PCR-RFLP
PCR-RFLP 2 13
11 -

- PCR-RFLP F2
2 37 50
Fi F2

pattern .

-PCR-RFLP F1
2 F1

3.
- PCR , Southern hlot analysis, PCR-RFLP

- SLG, SRK primer Sl

1) PCR with classl-SLG specific primer
2 13 3
specific primer FCR

50, 250, 204, 102, 3, 39, 80, 143

- 61 -

<1

FCR

11

pattern

Fi

classl-SLG
37, 43,
( 24).



SLG Southern blot analysis

’ SLG -

M 123456789101112131415161718192021 222324 M

M 123456789101112131415161718192021222324 M
- - ? -e

Figure 24_ Agarose gel electrophoresis and Southern blat analysis of PCR
products using class 1-SLG specific primers. Lanes 1: #37, 2: #43, 3:
#50, 4:#267, 5: #107, 6: #262, 7: #5324, 8: #250, 9: #204, 10:#5335, 11:
#5314, 12: #5334, 13: #102, 14: #3, 15: #12, 16: #18, 17: #28, 18: #32,
19: #39, 20: #80, 21: #85, 22: #143, 23: #154, 24: #160.

2) PCR with classlI-SLG specific priner
Classl1-SLG specific primer PCR
107, 262, 5324, 5334, 18, 28, 32, 144

C 25). SLG Southern blot

analysis , SLG -

3) PCR with SRK primer
SRK primer PCR 37, 43, 50,
250, 204, 5335, 5314, 102, 3, 12, 39, 80, 85, 143, 160
( 26) - SRK

Southern blot analysis , SRK -
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M 123456789101112131415161718192021 222324 M

M 123456789101112131415161718192021 222324 M

lhlll . o -

i

Figure 25. Agarcse gel electrophoresis and Southern blot analysis of PCR
products using class 11-SLG specific primers. Lanes 1: #37, 2: #43, 3:
#50, 4:#267, 5: #107, 6: #262, 7: #5324, 8: #250, 9: #204, 10:#5335, 11:
#5314, 12: #5334, 13: #102, 14: #3, 15: #12, 16: #18, 17: #28, 18: #32,
19: #39, 20: #80, 21: #85, 22: #143, 23: #154, 24: #160.

M 123456789101112131415161718192021 222324 M

M 123456789101112131415161718192021 222324 M

Figure 26. Agarcse gel electrophoresis and Southern blot analysis of PCR
products using SRK specific primers. Lanes 1: #37, 2: #43, 3: #50,
4:#267, 5: #107, 6: #262, 7: #5324, 8: #250, S: #204, 10:#5335, 11:
#5314, 12: #5334, 13: #102, 14: #3, 15: #12, 16: #18, 17: #28, 18: #32,
19: #39, 20: #80, 21: #85, 22: #143, 23: #154, 24: #160.
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4) PCR

PCR primer DNA fragments
C 21).

Table 21. Amplification of DNA fragments from S tester lines in
R.sativus.

Radish
lines

class I SLG class I1-SLG SRK

37 + +
43
50 + +
267

107 +

262
5324 +
250 +

204 +
5335
5314
5334 +
102 +

3 +

12 +
18 +

28
32 +
39 +

80 +

85

143 +

154 +
160

+
+

+
+ + + +

+ +

+
+ + + +

+

+: DNA fragment amplified
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- PCR-RFLP Sl

1) Classl-SLG primer

) PCR-RFLP with Tagl

Classl-SLG specific primer 24 10
C 37, 43, 50, 250, 204, 102, 3, 39, &0,
143) PCR - elution Taqgl silver
staining - , 37 ,43 ,3 , 8 , 143
PCR pattern , 250 39
PCR pattern C 27). 3

band pattern .

HL 1T5345GT7EPI10ML

| e B &
- -

L -
| =)
o= —a)
Perat

=300

47—
190 =
147 —
124—
110 = —1a0
7 =

Fioure 27. PAGE of the Taal cleavace products of SLG DNA fraoment which
was amplified genomic DNA bv PCR with class 1| specific orimers. Ten out
of twenty-four R. sativus lines generated the SLG fragments. Lanes 1:
#37, 2z #43. 3: #50. 4: #250. 5: #204. 6: #102. 7: #3. 8: #39, 9: #80,
10: #143. M: pUBCM21 digested Hpall, Dral, and Hindll1. L: 100bp ladder.
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) PCR-RFLP with Trugdl

Classl1-SLG specific prirer 24
10 C - 37, 43, 50, 250, 204, 102, 3, 39, 80,
143) FCR - elution Trusl silver
staining - , 37 ,43 ,3 , 8 , 143
PCR pattern , 250 39
PCR pattern - 3
band pattern C 28).
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Figure 28. PAGE of the Trudl cleavage products of SLG DNA fragment which
was amplified genomic DNA by PCR with class 1 specific primers. Ten out
of twenty-four R. sativus lines generated the SLG fragments. Lanes 1:
#37, 2z #43, 3: #50, 4: #250, 5: #204, 6: #102, 7: #3, 8: #39, 9: #80,
10: #143. M: pUBCM21 digested Hpall, Dral, and Hindll1. L: 100bp ladder.
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) PCR-RFLP with Mspl

Classl-SLG specific primer 24 10
C 37, 43, 50, 250, 204, 102, 3, 39, &0,
143) PCR - elution Mspl
silver staining - , 37 ,43 ,3 ,8 ,
143 PCR pattern , 250 39
PCR pattern - 3
band pattern C 29).
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Figure 29. PACE of the Mspl cleavage products of SLG DNA fragvent which
was amplified genaric DNA by PCR with class I-specific primers. Ten out
of twenty-four R. sativus lines generated the SLG fragrents. Lanes 1:

#37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #102, 7: #3, 8: #39, 9: #80,
10: #143. M: pUBCM21 digested Hpall, Dral, and Hindll1. L: 10Cbp ladder.
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) PCR-RFLP with Rsal

Classl1-SLG specific prirer 24
10 C - 37, 43, 50, 250, 204, 102, 3, 39, 80,
143) - elution Rsal silver
staining - , 37 ,43 ,3 , 8 , 143
PCR pattern , 250 39
PCR pattern - 2
band pattern C 30).

ML12ZIJ34 567 8 ML
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4 - 40
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Figure 30. PAGE of the Rsal cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with class I-specific primers. Ten out
of twenty-four R. sativus lines generated the SLG fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #3, 7: #39, 8: #80,
9: #143. M: pUBCM21 digested Hpall, Cral, and Hindl1l. L: 10Cbp ladder.
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) PCR-RFLP with Hae

Class I-SLG specific priner 10 elution
Hae silver staining - , 37 ,
43 ,3 , & 143 PCR pattern

, 50 250 39 pattern C
31). classl-SLG specific primer

Hae enzyme

ML l1iJ45c 7389 10ML

1 | o -
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Figure 31. PACE of the Haelll cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with class I-specific primers. Ten out
of twenty-four R. sativus lines generated the SLG fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #102, 7: #3, 8: #39,
9: #80, 10: #143. N: pUBCM21 digested Hpall, Dral, and Hindlll. L: 100bp
ladder .
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) PCR-RFLP with Alul

Class I-SLG specific prinmer 10 elution Alul
silver staining - , 37 , 43 ,
3 , 8 , 143 PCR pattern ,
250 39 PCR pattern C
32). 2 band pattern -

ML]1 253 4 567 B0 ML

501 — * < Tam
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Figure 32. PACE of the Alul cleavage products of SLG DNA fragment which

was amplified genoric DNA by PCR with class I- SLG specific primers. Ten
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #3, 7: #39, 8: #80,

9: #143. M: pUBCM21 digested Hpall, Cral, and HindlIl. L: 10Cbp ladder.
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2) Classl1-SLG primer

) PCR-RFLP with Tagl

Classl1-SLG specific primer 24 8
C - 107, 262, 5324, 5334, 18, 28, 32, 154) PCR
- elution Tagl silver
staining - , 262, 5324, 5334, 18, 28, 32
154 PCR pattern - 107
band pattern C 33).
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Figure 33. PAGE of the Taqgl cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp
ladder .
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) PCR-RFLP with Trugdl

Classl1-SLG specific primer 8 elution
Trudl silver staining - , 8
band pattern - classl1-SLG specific prirer
PCR Trugl
enzyme C 34).
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Figure 34. PAGE of the Trugl cleavage products of SLG CNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp
ladder .
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) PCR-RFLP with Mspl

Classl1-SLG specific primer

Vspl

silver staining

262, 5324, 5334, 18, 28, 32 154

( 35).

107

Shio—
00—

00—

W0o—

100 —

LM 12 54567 EL M

PCR

band pattern

1
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—242
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Figure 35. PAGE of the Mspl cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.
Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp

ladder .
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) PCR-RFLP with Rsal

Classl1-SLG specific prirer 8 elution
Rsal silver staining - ,
262, 5324, 18, 28, 32 154 PCR pattern
- 107 band pattern -
(
36).
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Figure 36. PAGE of the Rsal cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp
ladder .
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) PCR-RFLP with Hae

Classl1-SLG specific primer 8 elution
Hae silver staining - , 7
band pattern , 107 band
pattern C 37).
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Figure 37. PACE aof the Haelll cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp
ladder .
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) PCR-RFLP with Alul

Classl1-SLG specific primer 8 elution
Alul silver staining - , 8
band pattern C 38). classlI-SLG

specific primer

Alul enzyme -
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Figure 38. PACE aof the Alul cleavage products of SLG DNA fragment which
was amplified genaric DNA by PCR with classllI-SLG specific primers. Eight
out of twenty-four R. sativus lines generated the SLG fragments.

Lanes 1: #107, 2: #262, 3: #5324, 4: #5335, 5: #18, 6: #28, 7: #32,
8:#154_. M: pUBCM21 digested Hpall, Dral, and Hindlll. V:. L: 100bp
ladder .
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3)SRK specific priner

) PCR-RFLP with Tagl

SRK specific primer 24 15
C - 37, 43, 50, 250, 204, 5335, 5314, 102, 3, 12,

39, 80, 85, 143, 1€0) PCR - elution
Taql silver staining 37, 43, 3, &0,
143 PCR pattern ,
5335 , 5314 , 16aC PCR pattern -

250 39 PCR pattern , 12

85 PCR-RFLP band pattern C 39).

15 band pattern 7
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Fioure 39. PACE of the Tagl cleavace products of SRK DNA fraoment which
was amplified genaric DNA bv PCR with SRK specific primers. Thirteen out
af twentv-four R. sativus lines generated the S  fraorents. Lanes 1:
#37, 2: #43. 3: #50. 4: #250. 5: #204, 6: #5335. 7: #3. 8: #12. 9: #39.
10: #80. 11: #85. 12: #143, 13: #160. M: pUBCM21ldigeated Hpall, Dral, and
Hindl11. L: 100bp ladder.
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) PCR-RFLP with Trugdl

SRK specific primer 15 elution
Trudl silver staining 37, 43, 3, 80, 143
PCR pattern , 5335
5314 , 160 PCR pattern -
250 39 PCR pattern , 12
&5 PCR-RFLP band pattern C 40).

PCR-RFLP pattern -

LH]1 254567 B9 101112151 M
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Figure 40. PACE aof the TruSl cleavage products af SRK CNA fragment which
was amplified genaric DNA by PCR with SRK specific prirers. Thirteen out
of twenty-four R. sativus lines generated the SRK fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #5335, 7: #3, 8: #12,
9: #39, 10: #80, 11: #85, 12: #143, 13: #160. M: pUBCM21 digested Hpall,
Cral, and Hindll1. L: 10Cbp ladder.
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) PCR-RFLP with Mspl

SRK specific primer 15 elution
Vspl silver staining - ,
band pattern C 41). SRK

specific priner

Vspl enzyme -
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Figure 41. PACE of the Mspl cleavage products of SRK DNA fragment which

was amplified genaric DNA by PCR with SRK specific primers. Thirteen out
of twenty-four R. sativus lines generated the SRK fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #5335, 7: #3, 8: #12,
9: #39, 10: #80, 11: #85, 12: #143, 13: #160. M: pUBCM21 digested Hpall,
Cral, and Hindll1. L: 10Cbp ladder.

- 79 -



) PCR-RFLP with Rsal

SRK specific primer 15 elution
Rsal silver staining - , 15
band pattern C 42).

SRK specific primer

Rsal enzyme
LM 234 567E21011213L M
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Figure 42_ PACE of the Rsal cleavage products of SRK DNA fragment which
was amplified genaric DNA by PCR with SRK specific prirers. Thirteen out
of twenty-four R. sativus lines generated the SRK fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #5335, 7: #3, 8: #12,
9: #39, 10: #80, 11: #85, 12: #143, 13: #160. M: pUBCM21 digested Hpall,
Cral, and Hindll1. L: 10Cbp ladder.
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) PCR-RFLP with Hae

SRK specific primer 15 elution Hae
silver staining - , 15
band pattern , 13 band
pattern , 9335 160 PCR-RFLP pattern
, 204 band pattern -

- SRK specific primer
Hae enzyme

(  43).
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Figure 43. PAGE of the Mspl cleavage products of SRK DNA fragrment which
was amplified genomic DNA by PFCR with SRK specific primers. Thirteen out
of twenty-four R. sativus lines generated the SRK fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #5335, 7: #3, 8: #12,
9: #39, 10: #80, 11: #85, 12: #143, 13: #160. N: pUBCM21 digeated Hpall,
Cral, and Hindll1. L: 10Cbp ladder.
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) PCR-RFLP with Alul

SRK specific prirer 15 elution
Alul silver staining - , 37, 43,
3, 80, 143 PCR pattern ,

5335 5314 , 160 FCR pattern

- , 250 39 PCR pattern
, 12 85 PCR-RFLP band pattern -

PCR-RFLP pattern
C 44).
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Figure 44. PAGE of the Alul cleavage products of SRK DNA fragrment which
was amplified genomic DNA by FCR with SRK specific primers. Thirteen out
of twenty-four R. sativus lines generated the SRK fragrents.

Lanes 1: #37, 2: #43, 3: #50, 4: #250, 5: #204, 6: #5335, 7: #3, 8: #12,
9: #39, 10: #80, 11: #85, 12: #143, 13: #160. N: pUBCM21 digested Hpall,
Cral, and Hindll1. L: 10Cbp ladder.
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- PCR-RFLP F2 ]| pattern

1) PCR with class 1-SLG specific prirer

2 37 (812D 50 (8:59) F1  (8152)
38 F2 genamic DNA PCR ,
FCR 1.2% agarcse gel

elution Tagl ( 45), Trusl ( 46)

- band pattern

S282
- F2
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Figure 45. Analysis of F2 population segregating for S1 (P1) and S2 (P2)
alleles. PACE of the Tagl cleavage products of SLG DNA fragment which was
amplified from genamic DNA by PCR with class | SLG-specific primers. M:
pUBCM21 digested with Hpall, Dral, and Hindll1l. L: 100bp ladder.
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Figure 46. Analysis of F2 population segregating for S1 (P) and S2 (P2)
alleles. PAGE of the Trudl cleavage products of SLG DNA fragrent which
was amplified from genomic DNA by PCR with class 1 SLG-specific primers.
V: pUBCM21 digested with Hpall, Dral, and Hindlll. L: 100bp ladder.
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2) PCR /RFLP

(

22).

PCR/RFLP

Table 22. SI haplotype

determined by PCR-RFLP

Plant# 1 2 3 4 5 6 7 8 9 10
Sl1 . . . .
haplatype SIS2| SIS2 | SI1S2 | S1S2 | SIiS2 | SIS1 | SIS2 | S1S2 | SiS2 | Si1s2
Plant# 11 | 12 13 14 15 16 17 18 19 20
Si . TiISS| o- . - . . .
haplotype S.S2 ing S:S2 | SIS2| SiS2 | SiS2 | S1S2 | SIiS2 | SiS2 | SIs2
Plant# 21 | 22 23 24 25 26 27 28 29 30
Sli . . . .
haplotype SIS2| S1S2| SI1S1 | SiS2 | SiS2 | SS2 | SI1Ss1 | SIiS2 | Si1s2 | SIS
Plant# 31| 32 33 34 35 36 37 38 39 40
Si TiSS| o- . . - . . .
haplatype S1s2 ing S:S2 | SiS2| SiS2 | S1S2 | SIS2 | SIiS2 | SiS2 | SIs2
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-PCR-RFLP F1

1) PCR with class 1-SLG specific prirer

2 Fl
PCR-RFLP -

genamic DNA PCR ,
PCR 1.2% agarose gel - 8 , 24

. SLG

Sauthern blot analysis , SLG C
47).
MIZ 343 6TS900 11 1200 4LS1A1 18192300121 2024M
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Figure 47. Agarcse gel electrophoresis and Southern blat analysis of PCR
products. DNA fragrent was amplified from genomic DNA inbred lines and
their F1 hybrids amplified using class 1-SLG specific prirers.

2) PCR with class 11-SLG specific primer
class I11-SLG specific primer
- 5 , 15 PCR 10
( 48). SLG

Southern blot analysis , SLG -
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Figure 48. Agarcse gel electrophoresis and Southern blot analysis of PCR
products. DNA fragrent which was amplified from genomic DNA inbred lines
and their F1 hybrids amplified using class 11-SLG specific primers.

3) PCR with SRK specific primer
SRK specific primer
. 12 , 36 PCR 36
- SRK Southern blot

analysis C 49), SRK -

RaLTTl mﬂl

Figure 49. Agarose gel electrophoresis and Southern blat analysis of PCR

products. DNA fragrent which was amplified from genomic DNA inbred lines
and their F1 hybrids amplified using SRK specific primers.
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4) PCR-RFLP with Tagl

Class I-SLG specific primer PCR
gel elution Tagl silver staining
- band pattern band
F1 - F1
, PFR-RFLP
( 50).
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Figure 50. PCR-RFLP analysis of inbred lines and their F1 hybrids. PACE of
the Tagl cleavage products of SLG DNA fragrent which was amplified from
genamic DNA by PCR with class 1 SLG-specific prirers. Each set of triple
lanes represents heterozygotic F1 in the middle flanked by two parental
lines. The number of each lines represents serial nuvber of plants
tested. M: pUBCM21 digested with Hpall, Dral, and Hindll1l. L: 10Ckp
ladder .
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5) PCR-RFLP with Tagl

SRK specific primer PCR gel
elution Tagl silver staining -
band pattern band
.12
, , PFR-RFLP
(C 51).
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Figure 51. PCR-RFLP analysis of inbred lirnes and their F1 hybrids. PACE
af the Tagl cleavage products of SRK DNA fragrent which was arplified
genaric DNA by PCR with SRK specific primers. Each set of triple lanes
represents heterozygotic F1 in the middle flanked by two parental lines.
The nurber of each lines represents serial number of plants tested.

V: pUBCM21 digested with Hpall, Dral, and Hindlll. L: 100bp ladder.
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Figure 52. F, purity test by PCR-RFLP analysis., PAGE of the Tagl cleavage
products of SLG DNA fragment which was amplified genomic DNA by PCR with
class I-SLG specific primers. M: pUBCM21 digested with Hpall, Dral, and
HirdIII, L: 100bp ladder
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