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The AB Line Type I of Chinese Cabbage Y02 (Brassica rapa ssp. Pekinensis)
Developed by Molecular Marker Assisted Selection

= . = . = =
Yang Ning—, Li Yuefei , Liu Zhiyong , Feng Hui
Department of Horticulture, Shenyang Agricultural University, Shenyang, 110866, P.R. China
= Corresponding author, fenghuiaaa@?263.net; B Authors
Abstract A multiple Allele inherited genetic male sterile line of Chinese cabbage was used as the source of male sterility, crossing,
backcrossing and selfing were applied to transfer the male sterility to male fertile line YO2. The SCAR marker syau-scr04 which
linked to the male sterility gene Ms, was applied in the selection of Ms. The new AB line type I , which contained similar botanical

characters with Y02, was obtained successfully. The selection results showed that the accuracy of marker syau-scr04 had reached

100%, which indicated that the marker could be applied in the marker assisted selection of AB line type I in Brassica.
Keywords Chinese cabbage; Molecular marker assisted selection (MAS); AB line type I ; Breeding

MRE=

K F13%(Brassica rapa ssp. pekinensis)E A . 3%
FIZ PSS, MEETEA B RAERIF I FE P iR 2
Pl 2 A2 Fh [ B AR IR 45 . Feng 25(1995) R ILII K
KZEEREEA TR, HATHRENA T A
F| 100%, JHHEYFHRILR, & E3EHERE
VAR HEE A B UM R IR A E B A
R B U (D MESE, 1995; Feng et al., 1998), %K
BAEMEHOAE M52 R — 07 503 AN, R
Ms™>Ms>ms. A T {HX A E MRS E N2 1
REFH, HERELE(2007) B T KA R E MFE
BAR, KRHEMAMIRAE. BIAE. BAET55E
M E, W 5 REEAELL R F R, FH
5 O R E R AN B A RHI ZE 48 N iR

JERIR, XA ITEA AT LU AN E SR, T HE
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2009).
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TR R LT, SHMIENAALTTE, T
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B PEARBETE 2R X A R bR SE R T . Ay R R 7
S Ms'Ms (7] & SRR EEAT 132, R it s %
HER TR 7 i, b S N A B R AT R bk
P S THRICH B BRI R 5 B ARTER
BB K DNA 2 TARICH H AR PR AT 1) 52 1%
BB B R AR, 12077 AT e R 2R R AL 7 3
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BELHI) R 15 L AT ARG B, MM R B Fh AR .
LRSS (2004) 55 16 3 1A 51k 3 K Ms & )
RAPD F7ic . 3KIBIT %5 (2008) 3545 1 N5 B A
BIERES M SCAR frid. HAESEE(2009)% K H
HMEMEATRENEMT 4 SHEOEkE, XEH
(2010)F K T 3NS5 A F FH Ms E 811 SCAR #x
it. ENNNN(2010)F HFRIC syau-scar01 4HBhik &
TRAZ Q0 ZEFEERE R AR LI
FSEATE MRS N E N, FAEAER
SN B R AE I SRR B MR NA T IR, &
P SE (2009 KI5 iZ A EF Ms E81
SCAR #ric syau-scr04 BEATAHHBIIESE, B T #
[y H R &R

1R 500
L1 EMARY02 ERE A K &

PLESEZ AT & 06SX110(Msms) N EEA, 5]
B RY02 KA, FIAREH AT ERGTERAE
¥k=96:0), UiHITT & M R“Y02 I HE AL A Ms'Ms'.
1.2 ¥RiT syau-scrO4 7ESE A a1 2 A

ZIGAE, FRiC syau-scr04 7 HH HEA FIE
06SX090 (MsMs)55 £ & i &Y 02" 2 7] 77 7F B
BMEZEEWE 1), THT Ms BERM S Fhrich

% 1 BC;Ms'Ms J:[F 7 % 5 45 5

Bhik .

M Pf Ps M

& ‘4
Bl 1 #Ric syau-scrO4 18384 B [ 2 25 1%
#: M: DL2000 marker; Pf: A & i R(Ms'Ms"; Ps: A& #E
(MsMs)
Figure 1 Amplification results of syau-scr04 in parents

Notes: M: DL2000 marker; Pf: Fertile inbred line “Y02”
(Ms'Ms"); Ps: Sterile plant (MsMs)

L3AREFERE Ms K5 Fhric i Bhik#

I AZ Tk %58 BC, BEAFENIA(E 1). Xt
Fric syau-scr04 [IAERAMEAE BC, BEA A E3HTI0E
BEHLIEEL BC, A (Ms'Ms' AT Ms'Ms)E#E 50 #%,
FIFARIC syau-scr04 X7 Ms 5 K AR A 2EAT 4 B
HFE, R 50 RIS E R(Msms) A 1 E i%
FRAETR I . 25 KW, Frid syau-scr04 1E 22 #RiE
PR3 R (8] 2), S e g R (R
2), VEHEBEIHE RN 100%, ATRHT Ms'Ms
S R A AR 1 3 AR LA B 4%

500 bp

Table 1 The results of the genotype check for breeding male sterile line in BC,

R HE
Code Combination

AEMK: AEK

Fertile plants:sterile plants

H B LB 05, 1 =3.841)
Theoretical ratio (XZO,OS, 1=3.841)

BC, 06sx110x((06sx110xY02)-3xY02)-6 32:26

1:1(0.431)

R 2 ARG K N AZ % R W IE BC, ARSI R 45 R

Table 2 Results of the genotype tested with syau-scr04 and testcross in BC,

R P as R AT E A F R R 5 B HLBI( X005, 1= 3.841) R
Code Screening result (syau-scr04)  Fertile plants: Sterile plants ~ Theoretical ratio ( X%0s. 1 = 3.841) Genotype
1 - 52:0 EWH MsMs'
All fertile
= 28:26 1:1(0.018) Ms'Ms
= 21:24 1:1(0.089) Ms'Ms
4 - 47:0 AHH Ms'Ms'
All fertile
5 = 27:25 1:1(0.019) Ms'Ms
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SR 2
Continuing table 2

R gt R CINER /3% N=E 73 R A3 B LA X005, 1 = 3.841) FEpH

Code Screening result (syau-scr04)  Fertile plants: Sterile plants ~ Theoretical ratio ( XZO,OS, 1 =3.841) Genotype

6 - 48:0 ESTIN] Ms'Ms'
All fertile

7 - 50:0 ETH MsMs'
All fertile

8 - 45:0 ECIN= MsMs'
All fertile

9 = 26:21 1:1(0.340) Ms'Ms

10 - 39:0 ECIN= MsMs'
All fertile

11 - 41:0 ESTIN Ms'Ms'
All fertile

12 = 25:23 1:1(0.571) MsMs

13 = 26:30 1:1(0.161) Ms'Ms

14 = 25:19 1:1(0.568) Ms'Ms

15 - 45:0 LT H MsMs'
All fertile

16 - 51:0 ECIN= MsMs'
All fertile

17 = 24:16 1:1(0.148) Ms'Ms

18 - 47:0 ECIN= MsMs'
All fertile

19 = 22:20 1:1(0.023) Ms'Ms

20 - 42:0 ECIN= MsMs'
All fertile

21 - 48:0 ESTIN Ms'Ms'
All fertile

22 - 50:0 ETH MsMs'
All fertile

23 = 23:20 1:1(0.093) Ms'Ms

24 = 28:26 1:1(0.018) MsMs

25 - 37:0 ESTIN Ms'Ms'
All fertile

26 = 25:23 1:1(0.571) MsMs

27 - 55:0 ESTIN Ms'Ms'
All fertile

28 = 25:26 1:1(0.000) MsMs

29 - 54:0 ESTIN Ms'Ms'
All fertile

30 - 41:0 ETH MsMs'
All fertile

31 = 28:25 1:1(0.075) Ms'Ms

32 - 46:0 LT H MsMs'
All fertile

33 - 44:0 ECIN= MsMs'
All fertile
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S )
Continuing table 2

R PG R CIN=R /3% N=E 73 R 43 B LA X005, 1 = 3.841) FNA

Code Screening result (syau-scr04)  Fertile plants: Sterile plants Theoretical ratio ( X205, 1= 3.841) Genotype

34 = 20:27 1:1(0.765) Ms'Ms

35 = 16:25 1:1(1.561) Ms'Ms

36 = 23:14 1:1(1.729) Ms'Ms

37 = 21:24 1:1(0.089) Ms'Ms

38 - 38:0 AWH Ms'Ms'
All fertile

39 - 36:0 AWH Ms'Ms'
All fertile

40 - 46:0 AWH Ms'Ms'
All fertile

41 = 36:27 1:1(1.016) Ms'Ms

42 - 52:0 AWH Ms'Ms'
All fertile

43 - 43:0 AWH Ms'Ms'
All fertile

44 - 45:0 AWH Ms'Ms'
All fertile

45 = 24:17 1:1(0.878) MsMs

46 - 51:0 AWH Ms'Ms'
All fertile

47 = 22:24 1:1(0.042) Ms'Ms

48 - 47:0 AWH Ms'Ms'
All fertile

49 = 29:20 1:1(1.306) Ms'Ms

50 - 43:0 AWH Ms'Ms'
All fertile

I 50 MPfPs M

2 ¥R syau-scrO4 %5 BC, AR IE K] Y 45
Figure 2 Results of the genotype tested by syau-scr04 in BC,

M BC; BEAR AL E 13 #RAER (D 7 #E), 1 234 56 7 8 91011 1213
FIHFRIC syau-scr04 FEATY e $8, e REH, w
TESE 2 4y 5. 64 8. 9. 11 S Hufk o4 Hi i b -

e i (B 3A): A BCy A BEALILEL 13 FRiE A
PR(ZD 7 HR), FIHFRIE syau-scr04 HEATH 1L 4%, Il 234 56 7 8 910111213

iﬁ?%é%%?%%’ E% 3. 4, 5. 7’ 8. 9, 12
FAPR B9 HY R I 1R S (B 3B), kP 8T bk .
§§7 E)ﬁ4ﬁ§¢$tﬂ£ﬂﬁ%(ﬂﬁ*ﬂi Z:ﬁ:*;kj'\j 3:1)’ @ 3 A: BC3syau-scr04 X{f%@ MSfMS E@lﬁ%, B: BC4
AL MsMs®—Ms'Ms', Ms'Ms, MsMs. syau-scr04 Xif 3[R 7 Ms'Ms (11 $%

Figure 3 A: Selection results for Ms'Ms using syau-scr04 in

BC3; B: Selection results for Ms'Ms using syau-scr04 in BC,
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1.4 &P A &I O

T AR syau-scrO4 § G IR FE AT HI K BC, H 8°
SHRRIIEE T Ms'Ms, H A ERE RN
3.1 s, EHAZEREAT, & 7 kil BkS
ANEVRIBAT WK, WIREC R 101 408, TliE
Sy Ms'Ms F1 MsMs, BT RSP 227, gt
R T . MsMsxMs'Ms—Ms'Ms 4= 1] & (All
fertile); MsMsxMs'Ms—Ms'Ms, MsMs 1:1 (7] &
fertile: N F sterile).
2 vHi

HAl, o FheicilihiEs afh orer 2 KmE
YR8 3] 1 M (Liang et al., 2004; Gao et al., 2008;
Sang et al., 2006). AR L TN T KB
SCAEY) R R FH R B R R AR R

WRAE K I SRHEEAN B R 1 H s, SER A
N Ms'Ms' [T & i B R HEYE AR B R (Msms)fE
NAB AT E (K, 2009). #5655
ISR 2E TAE, —#870E Ms'MsxMs'Ms', 55— 6
S Ms'msxMs'Ms', (0152 J5 AR B L HS R B 4 AT
B o XL T L a5 4 e B R A S LR
A8 WA MRS Ms Il ms B4 102 FARIC % 58
HEA Ms A1 ms [FIfER, TTLAE £MEZEAT, M
Wb TAEE IR F R . AW IR bR
syau-scr04 4B Ms E: R [k £, W7 KE ms £
R E B AR LR A G SRR 1) — BT A
SERBAEMME 2, ERERNEEAE RS
AR, R 5T bR I ARTE T A AR R S [N 2 i
s, PRKIREF R, W TIER.

ARG FIFHARIC syau-scr04 4B H FIZER Ms
ik, AT T HBEEGN 11 e Es
LA Y02 HAPHIH &7,

3 Ak 5 7%
31 ERRABIEMAE
ANBEME: ASEZAE &R 06SX110(Msms),
“Wi H &7 BIAE B 06SX090(MsMs).
HEHMRSR: LOLHAX T I

£°Y02(Ms'Ms".
3.2 A FHBhEEmiRe

IR 1 P HE R (2009) T K 5 A B K Ms

KEED SCAR B MARIC syau-scr04, 514
¥ % : 5-AGGATATATCTTGGCTCACGAG-3',

3'-CATCAATAGTGGCGTATGTCTG-5', ZAniciE
B9 Ms FE [R FRsAE BE 25 2.5 oML 3B KRN 58°C

3.3 DNA {&EU K PCR 317

DNA fHCRH I Z S R CTAB % (Williamson
etal., 1994). PCR 43#7 7775, 10 uL #R % F35 6.6 uL
KK, PCRZMK(Mg )1 uL,2.5 mmol/L dNTPs
0.8 umol, 2.5U/uL Taq %A 0.1 uL, 0.5 pmol/L
514 1 uL, 2 ng/uL DNA 0.5 pL. PCR ¥ #4854
TiAEYE 5 min (94°C), 2 1 min (94°C), IB“K 1 min
(58°C), ZEfH 2 min (72°C), B 30 ¥k, 72°CZEfi
£R%F 5 min.

3.4 SRR E A

S R N ==X R3PS B i AR G
1995; Feng et al., 1998), FER %)y Ms'Ms' 1434 &
i RN LA E R(Msms) WA F IR, it B AL <P
&5 M # B s 4), @i S5 PoEARE
g 4 ARIEAL, SEELE R AR IR R 7

| Msms | x [ Ms;stf]

F, | MsfMs | [ (Msfims) |
PR ik
lx MsfMsf Back cross
BC, |(Ms/Msf)| | MsfMs |
Viefger  IAL
X MofMsf Back cross
...... MAS for MsfM s

BC,  (Myf Ms)
*@

(s Msf)| | MsfMs | [MsMs3:1) |

Y —— |

f

[ MsfMs ] | MsMs |
(1:1)
4 r T hRCH B R F S P R A AR

Figure 4 Genetic model for directional transfer of the multiple
Allele inherited AB line type | in Chinese Cabbage based on
MAS

FRR<p ] R
AB line
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S 30k
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