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Study on S alleles and their expression in self-incompatible
lines of Eruca Sativa Mill.
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Abstract: In the process of breeding research by ways of self-incompatible lines in E. Sativa Mill., there is often
a phenomenon that the seed setting percentage from the cross of two parents is high in bud stage, but the number of seeds
is low in late stage owing to the natural segregation. By using the method of complete diallel crossing, the purity of S al-
leles in 10 self-incompatible lines of E. Sativa Mill. was studied, and the expression tissue of self-incompatible genes
was analyzed with DDRT — PCR technique. The results showed that the self-compatible index of Yunjie 1, Yunjie 3,
Yunjie 5, Yunjie 6, Yunjie 8, Yunjie 9 and Yunjie 13 was below 1 after selfing or outcrossing among these 7 self-incom-
patible lines, that is to say, their self-incompatibility was stable. However, the self-incompatibility of Yunjie 2, Yunjie
4 and Yunjie 10 was not stable. DDRT — PCR analysis showed that the self-incompatible genes of E. Sativa Mill. didn’
t belong to constitutive expression, but to specific tissue expression. Therefore, when creating F1 hybrids by ways of self-
incompatible lines, it is necessary for us to determinate the purity of S alleles and their genotypes besides agronomic traits
and self-incompatible stability .
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Table 1  Sequence of anchoring primers and random primers
b 2 A v L E ]
314 514591 LS 140 5140591 LS 1) 51451
. ! . A Random . . Random R
Anchoring primers Sequence of primers . Sequence of primers . Sequence of primers
primers primers
H-T A 5'AAGCTTTTTTTTTTTA3’ ® 5" GGAAGTCGCC3' ® 5" GGTGACTGTG3'
H-T,G 5'AAGCTTTTTTTTTTTG3’ @) 5" ACCAGGTTGG3' @ 5" TGTTCCACGG3’
H-T,C 5'AAGCTTTTTTTTTTTC3’ ©) 5" GGGAATTCGG3' ® 5" TGACGGCGGT3'
@ 5" AACCCGGGAA3' ©) 5" CAGAGGTCCC3’
® 5" TCACCACGGT3’ ® 5" GTCGTTCCTG3’

1.4 RNA $ZBEL.#&F0 cDNA E—E & K

RNA $2HUS 18 F b0V A 3755, S RNA A
1.2% 7% 1k Byt fg 4k o I B TR T RINA 119 58 48
PCR 4 " KK INA 2.27 pl H - T;; M, 2 pL. RNA,
9.13 pl. DEPC - H,0; 70°C & 5 min, VK L& %0 2
min; & O BFYEIMA S pL 5 x Reaction Buffer,5 pL
dNTPs,0.6 pL Ribonuclease Inhibitor, 1 pL. M — MLV;
42°CARE 60 min J5 T 95°CKiEFE A M - MLV,
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#3417 DDRT - PCR ¥ 3, PCR KWK & : 17 pL
DEPC - ddH,0, 1.5 pL 10 x PCR Buffer, 2uL. dNTPs,
1pL 8 ES Y, 1pL BEHLT 45 1. 5L ¢DNA, 1uL Taq
DNA Polymerase, PCR FWFET (1) 94°C 4 min; (2)
30°C 1 min; (3) 72°C 1 min; (4) 94°C 30 s;(5) 42°C 1
min 30 s;(6) 72°C 1 min, M\ (4) % (6) 3 35 PMEHF;
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Table 2 Seed-setting of crossing between plants and selfing in ten self-incompatible lines in Eruca sativ Mill.
ik SURLEL TEHL SREE /TR A 4 SREEL e SRR/ TR A
Combination ~ Total seeds  Flowers Seeds /flowers ~ Compatibility ~ Combination Total seeds  Flowers Seeds /flowers  Compatibility
_ £ _ A%
-1 &R 0 8 0 I S-1ERe 0 10 0 I
1 — 1 bagging 5 — 1 bagging
I-1x1-2 0 9 0 SI 5-1x5-2 0 8 0 SI
I-1x1-3 0 8 0 SI 5-1x5-3 4 7 0.57 SI
I-1x1-7 0 9 0 SI 5-1x5-4 0 7 0 SI
128 5-2848
1 =2 bagging 13 17 0.76 SI 5 -2 bagging 0 15 0 SI
1-2x1-1 0 6 0 SI 5-2x5-1 0 8 0 SI
1-2x1-3 0 5 0 SI 5-2x5-3 0 8 0 SI
1-2x1-7 1 7 0.14 SI 5-2x5-4 0 6 0 SI
1-3848 5-3F%Q
3 b © is 0 S 523 bugsins 7 1 0.64 I
1-3x1-1 0 7 0 SI 5-3x5-1 7 11 0.64 SI
1-3x1-2 2 7 0.28 SI 5-3x5-2 0 8 0 SI
1-3x1-7 0 10 0 SI 5-3x5-4 7 18 0.39 SI
1-7E48® 5-4EHQ .
1 =7 bagging 13 16 0.8 SI 5~ 4 bagging 0 10 0 SI
1-7x1-1 0 8 0 SI 5-4x5-1 0 8 0 SI
1-7x1-2 0 8 0 SI 5-4x5-2 0 6 0 SI
1-7x1-3 0 7 0 SI 5-4x5-3 0 5 0 SI
A
2 IEZ‘ZA(@ 15 22 0.68 SI 2-4%x2-5 0 10 0 SI
2 — 1 bagging
2-1x2-2 24 9 2.7 SC 2-4x2-6 17 10 1.7 SC
L5 A
2-1x2-4 4 9 2.7 SC 2-584e 2 7 2.85 SC
2 — 5 bagging
2-1x2-5 0 8 0 SI 2-5%x2-1 0 8 0 SI
2-1x2-6 0 7 0 SI 2-5%x2-2 0 8 0 SI
_ A%
2 2%&.@) 71 13 5.84 SC 2-5x2-4 10 8 1.25 SC
2 - 2 bagging
2-2x2-1 37 10 3.7 SC 2-5x2-6 0 10 0 SI
_ 6248
2-2x2-4 — — — — 2 6§Z§.® 61 25 2.44 SC
2 — 6 bagging
2-2x2-5 0 10 0 SI 2-6x2-1 0 8 0 SI
2-2x2-6 0 8 0 SI 2-6x2-2 0 8 0 SI
A
2 4§\K,® 67 14 4.79 SC 2-6%x2-4 11 12 0.92 SI
2 — 4 bagging
2-4x2-1 0 8 0 SI 2-6%x2-5 24 10 2.4 SC
2-4x2-2 — — — —
9I-2ERQ® . 10-5ER/Q
9-2 bagging 23 28 0.82 SI 10— 5 bagging 22 24 0.92 SI
9-2x9-3 7 13 0.54 SI 10-5x10-6 19 12 1.58 SC
9-2x9-5 0 5 0 SI 10-5%x10-7 34 8 4.25 SC
9-3EHER 10-6 B4
93 bagging 0 15 0 SI 10— 6 bagging 14 25 0.56 SI
9-3x9-2 3 9 0.33 SI 10-6%x10-5 23 10 2.3 SC
9-3%x9-5 10 13 0.77 SI 10-6x10-7 1 9 0.11 SI
9_5ER 10-7E8®
95 bagging 19 31 0.61 SI 107 bagging 29 12 2.64 SC
9-5%x9-2 9 17 0.53 SI 10-7%x10-5 9 7 1.29 SC
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ik SORLEL TEHL SURLEL/AEHL A ik SURLEL 15 SRR AEEL A
Combination  Total seeds  Flowers Seeds /flowers ~ Compatibility =~ Combination Total seeds  Flowers Seeds /flowers  Compatibility
9-5%x9-3 0 12 0 SI 10-7x10-6 3 8 0.38 SI
o ASAN _ e
3 3%?%.@ 4 17 0.24 SI 4 lﬁz\%@ 14 3 4.67 SC
3 — 3 bagging 4 - 1 bagging
3-3x3-4 6 10 0.6 SI 4-1x4-3 80 10 8 SC
3-3%x3-5 1 9 0.11 SI 4-1x4-4 100 9 11.1 SC
3-3x3-6 0 12 0 SI 4-1x4-6 5 12 0.4 SI
3-4845Q 4-3EK®
3 - 4 hagging 14 17 0.82 SI 43 bagging 28 6 4.66 SC
3-4%x3-3 6 10 0.6 SI 4-3x4-1 118 13 9.1 SC
3-4x3-5 0 8 0 SI 4-3x4-4 7 10 0.7 SI
3-4x3-6 0 6 0 SI 4-3x4-6 5 12 0.4 SI
— s _ A&
33 ERe 0 15 0 st 4-4 LR 8 5 1.6 sC
3 -5 bagging 4 — 4 bagging
3-5x3-3 1 10 0.1 SI 4-4x4-1 67 6 11.2 SC
3-5x3-4 0 8 0 SI 4-4x4-3 28 12 2.3 SC
3-5%x3-6 0 12 0 SL 4-4x4-6 50 7 7.14 SC
_ ] _ A
305K 13 2 0.59 I 4-0 LR 16 4 4 SC
3 — 6 bagging 4 - 6 bagging
3-6x3-3 21 8 2.63 SI 4-6x4-1 6 9 0.67 SI
3-6x3-4 0 10 0 SI 4-6x4-3 23 12 1.9 SC
3-6x3-5 5 11 0.45 SI 4-6x4-4 55 12 4.6 SC
_ A%
6 IEZ‘{.(@ 10 21 0.48 SI 8-1x8-7 3 5 0.6 SI
6 — 1 bagging
3 A4
6-1x6-4 7 16 0.44 SI 8 3@1‘{@ 0 12 0 SI
8 — 3 bagging
6-1x6-5 10 19 0.53 SI 8-3x8-1 8 10 0.8 SI
_ A%
6 4EK,® 0 14 0 SI 8-3x8-4 0 11 0 SI
6 — 4 bagging
6-4x6-1 0 11 0 SI 8-3x8-7 0 15 0 SI
_ A%
6-4%x6-5 0 8 0 S 8-4 LR 6 8 0.75 si
8 — 4 bagging
s =AY
6 57,&‘&.@ 0 10 0 SI 8-4x8-1 6 12 0.5 SI
6 — 5 bagging
6-5x6-1 0 10 0 SI 8-4x8-3 0 12 0 SI
6-5x6-4 0 16 0 SI 8-4x8-7 1 6 0.17 SI
— A%
8 IE&.(@ 8 11 0.73 SI 8-7x8-1 6 7 0.86 SI
8 — 1 bagging
8-1x8-3 0 5 0 SI 8-7x8-3 0 10 0 SI
8-1x8-4 5 12 0.42 SI 8-7x8-4 0 5 0 SI
o A4 _ 5 Ay
13 2:‘%2‘{.@ 8 12 0.67 SI 13 5@1\?@ 0 8 0 SI
13 - 2 bagging 13 - 5 bagging
13-2x13-3 9 13 0.69 SI 13-5x13-2 0 15 0 SI
13-2x13-5 0 12 0.69 SI 13-5%x13-3 0 7 0 SI
13-2x13-8 0 8 0 SI 13-5x13-8 8 13 0.62 SI
1B-3E&g 3-8 B4R
13- 3 bagging 0 20 0 SI 13- 8 bagging 30 35 0.85 SI
13-3x13-2 10 24 0.42 SI 13-8x13-2 0 12 0 SI
13-3%x13-5 10 33 0.30 SI 13-8x13-3 7 11 0.64 SI
13-3x13-8 9 23 0.39 SI 13-8x13-5 0 20 0 SI

T - SC F/R AR A ZCa AR NRRIE) A SR A, ST FORTE AR A A B R NARIE A S AN Rk, — 3 Rk ok

Note: SC: self-compatibility; SI: self-incompatibility; — : missing data.
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Table 3 Compatibility of complete diallel crossing among 7 self-incompatible lines of Eruca sativ Mill.
)

¥ 1 ZIT3 ZIT5 =Ir6 =Ir8 =99 =313
Yunjie 1 Yunjie 3 Yunjie 5 Yunjie 6 Yunjie 8 Yunjie 9 Yunjie 13

259F 1 Yunjie 1 S1(0.39) S1(0) SC(1.78) SC(1.67) SC(1.2) SC(2.33) S1(0)
5% 3 Yunjie 3 S1(0) S1(0.41) S1(0.83) SC(2.46) SC(3.45) SC(4.14) SC(1.71)
97 5 Yunjie 5 SC(1.18) SC(1.77) SI(0.16) SC(1.25) SI1(0.56) SG(1) S1(0.27)
2537 6 Yunjie 6 S1(0) SC(4.4) S1(0) S1(0.16) SI(0.34) SC(1.55) S1(0.79)
ZE9F 8 Yunjie 8 SI1(0) S1(0.71) S1(0.22) sc(1) S1(0.39) SC(3.96) SC(2.13)
Z£7F 9 Yunjie 9 sc(1) SC(1.13) SC(4.2) SC(1.57) SC(5.2) SI1(0.48) SC(4.49)
259F 13 Yunjie 13 S1(0.11) S1(0.0.72) SC(1.89) S1(0.1) SC(2.17) SC(1.17) SI1(0.38)

1
Fig.1

25/05/2012

= 13 5 =TT 6 WEHEKRES
Plant morphology in bud stage of Yunjie 1, Yunjie 5 and Yunjie 6

2 EBIFSETT S MEIT 6.5%7F 13 MANIEHIEMRIEE
Fig.2  Plant morphology in flowering stage of Yunjie 5, Yunjie 8, Yunjie 6 and Yunjie 13
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B AR - FIAE I, 7525 5T S A SC Y RNA i
NI AT B2 S AT 5 T AL TR TR & 1 I
BIRESK , FEZET STAIT SC ) RNA & /n i Hr i 8l 1
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3 ERAELEFHR DDRT - PCR B
Fig.3 DDRT - PCR map from roots of SC and SI lines
LSC(Hi#L,H-T 6 5©®)  2.SI(HH,H-T G 5O)
3.SC(EM, H-T G 5@)  4.SIGEM, H-T,G 51©)
1.SC (seedling stage, H—T;;G and ©)
2.81 (seedling stage, H-T,,G and ©)
3.SC (flowering stage, H—T,;G and @)
4.8I (flowering stage, H—-T;;G and @)

12 M 3 4 5 6 M

4 EFTEEGHMH DDRT - PCR Big
Fig.4 DDRT - PCR map from leaves of SC and SI lines
LSsC(Hifl)  2.SIGEM8)  3.SCOIFAERT)
4.SICOFEHT)  5.SCHHEND)  6.SI(4E)
1.SC (seedling stage) 2.8l (seedling stage)
3.SC (before flowering) 4.SI (before flowering)
5.SC (flowering stage)  6.SI (flowering stage)

500bp

250bp

B 5 3XI71E# DDRT - PCR Bl
Fig.5 DDRT - PCR map from petals of SC and SI lines
1.SC(WIFEH])  2.SI(HIFEH])
1.SC (initial flowering stage) 2.SI (initial flowering stage)

6 EFAEEEREH L DDRT - PCR Ei%

Fig.6 DDRT - PCR map from stigmas of SC and SI lines
1.SCOTAERT, H-T A 5@)  2.SIOF4ERHT, H-TyA 5D)
3.SIOFEYSR, H-T,6 5@)  4.SCUOMEY K, H-T;C 5O)
5.SIGFAE)E , H-T,,C 5®) 6.SCOTAESE , H-T,,C 5®)
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