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Abstract: To transfer the yellow-seeded gene into Pol cms restorer lines and utilize heterosis using molecular marter-

assisted selection (MAS) would be an ideal approach to increase the rapeseed oil yield. This paper analyzed the effects of

the back and foreground selection in yellow-seeded Brassica napus, the results showed that the selection results of 7 dif-

ferent RAPD primer combinations are identical and selection by a limited linkage groups can get the whole genome similar

effect in background selection. During foreground selection program, it demonstrated that the selection efficiency of each

. . . 9 . . .
marker would decrease with generation and the unilateral markers can’t increase the efficiency with number, moreaver,

flanked markers can attain higher efficiency than unilateral markers. As a result, we proposed some improved strategies

for back and foreground selection in crop MAS.

Key words: Yellow-seeded Brassica napus; Molecular marker; Background selection; Foreground selection

HEREHHZAEMEE SHENSAR

SBES R AU EH, e E H T Rk
BRI RERHFIHEN - NEERE, BT S5
MEBMHNEEERZ—, DRITEFHRTMHER
ZB . BTEIENBREER . ZEABREES. 2
HEEBRE REZHEZWBERI, ASI—PEE
FEEZE DGR MW H R R R T K,
No.2127-17 B— /U R B EBIR (R E R,

5 7% B 38 : 2005 - 09 - 28
B&WME B 973”9 H (2001CB108) ;3L T & # & /T i B (05L075)

BB ), MR SR, R BRI S RS
FAZAEREEARED, FRETHTEETR
T2 (6] B ook e R BY AT Be 8, R BN B AR AFRR I, fn
R R KR S M SRR IR iR RN
HIEARS, (158 F H 05 & B0k &0 b 220 2R 7 (R
&, 5 Z BRI WA TR CH B
B (MAS) AT TEAR T 4 KBIHEAT , AR IR AR,
A HERR AR S A 2 R AE AR T B T, RA R

&/ KBIL(1972-), 5, WAL T HA L B4 BIHE, TEAS T BRSO TR FEYERRA T MEHYBRIEE,



A E T A
AGRICULTURAE 58

£ X R F # 21 B

BOREALI-SINICA

AT MER ERERSR A, BB B
EHBRENAREFNAETRYESE, BR%
BAmMRETRKEEE, HEE HERMNERE
EURENER. MASTEKR, EX,hE MEF
e R A R IR EN -0 B w3 R AR
g[u]o

HWRIRMFBHEA T KB HBER MRS
g, EEMER T —#H 5 HHFHE No.2127-17
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1.1 ##

ik EA A AT S R H KB &EH & R No.2127-
17, BRETHBRRME, BEEARRB T HMK
51482, HAEP R REWMEARZERTHOMR K
BOWRE R, K 5148-2 x No.2127-17 &/NFHEF
¥ H DH &, A K& K 51482 FIZZ A 2 A EI R 1
=2
1.2 DNA Hi#g

BB B A K 5148-2,No0.2127-17 J DH R
4 DNA, REU R g4k 2 B2 &2 i K & SDs 3%,
FHEEAEE B, &5 DNA FiR A 0.8% MBAR BB B
WA, & DNA ¥ F 4 55 36 Y6 B it (Pharmacia
Biotech, GeneQuant Il )l &, ¥ & # & & DNA ¥
FA KB WK (ddH,0) T E B 25 ng/pL, - 20 CRFF
#H.

B2 # B A& Bk DNA A/ DB %R
BOAGKHESRE FERHR0.1~0.2 g MM T
BHET 1.5 mL BL &S, I 0.5 mL Extraction
buffer, 3 XS %¥ , B A 0.5 mlL Extraction buffer ¥ #%
BT ;55 ~ 60C /KA 45 min, HF AR BRES; &
HMEZR,13 000 r/min L 10 min, B EF B, 10 3
~5 uL 10 ng/pL RNase,37°C/K¥# 3 ~5 h; In & &
HB:E A FREE (25:24:1) 384157, 13 000
r/minB 0 10 min I EER, EERLE 1 K ER
FEBRCBA 2 BB ITKZBE(RREEE), -20C
BT DNA; AR kBB P 10 000 v/ min® L
3 min JLIE DNA,70% Z B (& 5 mmol/L NH,AC) &1
5h; £ B, MK T4 DNA, il 300 pL ddH,0/TE

buffer 7 f# DNA, - 20°CR77 & M. PCR ¥ 3% Af, B
1~1.5 uL B3 FI1E DNA B,
1.3 RAPD &+#7

RMAAEZIT :1 x PCR buffer, 1.35 mmol/L Mg-
Cl,,0.08 mmol/L dNTPs, 1.0 U Taq polymerase( P4 & 5
3 MBI Fermentas, Lithuania, F [a] ), 0.45 pmol/L 10-
mer RAPD Primer ( LAY THREMR A ), 50 ng
DNA #2457, I ddH,0 Z A AR 20 pl. ABEHFRSH
A:94C 3 min; 94°C 30 s, 40°C 45 s, 72°C 60 s, 38
cycles; 72°C 10 min, 4 CIRfF. RN F PTC-225 ¥ 3%
{{(MJ Research, USA) Li#47, ¥ ™Y 1 x TAE
ZM1.2%HREMEEER (& EB) E Ik B, Bk
T, TEERBRASE(UVP)HBRE,EXE5H
HZR.

1.4 SCAR #1 CAPS 57 17

SCAR-PCR % If & %&: 1 x PCR buffer, 1.35
mmol/L MgCl,, 0.08 mmol/L dNTPs, 1.0 U Taq poly-
merase, 50 ng DNA, 0.45 pmol/L 1E JX Ia] 5| 49 ( For-
ward, Reverse),ddH,0 %M & E &K 20 pl, HER
ZHH:94C 3 min; 94C 30 s, 64°C 45 s, 72°C 60
s, 38 cycles; 72°C 10 min, 1 cycle; 4 C_-7F, RN 7E
PTC-225 PCR X L M.

CAPS B§ ) r #r#& & 4 :10 puL SCAR-PCR prod-
ucts, 1.5 pL 10 x digested buffer, 1.5 U Restrict en-
zyme ( MBI Fermentas, Lithuania),ddH,0 #f 7t & £ {&
215 pL,37 CHEEY) 3 ~ 6 ho SCAR H1 CAPS Ay HL Ik
43 ¥ [E RAPD 4347,

1.5 HEHITNSH

BIARRETHE LS HMER 10, &
Nei 1 Lil B 37 B 4 bR K 5148-2 BUML R
BOMBACIE R B BIAR GS=2N,/(N; + Nj) , K
NN SRR ER L S Y A BB E LN
RAME R EEY A B EH., RIFES
GD= -1n(GS). Ml 2K A UPGMA (Unweight-
ed pair group with arithmetric average, B AR %3
W5 ) T EHTRE D

2 HERE5HH
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K. REHRFH DH &, #1785 HF R 5K 5148-2 1
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TKIE 1 B FRAK 5148-2, 2 HEHF
FEA No.2127-17, HARBAFK DH F
Lane 1 is the black parent Hui5148-2, 2 is the yellow

parent No.2127-17, the others are different plants

1 5|4 S86 £ DH Bk I H BIZE N R
Fig. 1 The results of S86 screening in the DH lines

2.1.2 AESIYHEBMAEFRNEEURSHT

WMiX 142 5 YHTARFRANAE, HHRE
H¥E1,2,3,4,5: 256 142 K514 142 &P REVLEE
30,60 , 90,120 &3I4, XIEFEMPL No.2127-17
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NERZ - DHBAHHWET —KEEH T
RAPD #RiCH 19 M E SRR R EEGE, 5 — £ 218
E#H 1~161 RAPD #5i2 (LG11 BR4h), B 5 M X%
BB, 5SARKBAERI YA 43 &, HF 25 0%H
I8 AEMBL BEHERRNXAHRET E
6,7:18 MEMEH L, B —EYREFE 1~ 2 R3P3t
0&519;5 M EEMBEL AL ERN 22 X519
HEE &,

7 R OTE 4 B 314,69, 115,200,254, 66,43
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M) ERFRICRT AR 5 & EF A MM EFLE R
RARMN—TER: - EREBNEREFABRT
FRICRIZ /0, D B BR 0 Rl AR L T LR A8 807 9 1
ZR MERALEBRITISBTENERAN
FRiC#E T R, X LR AR S EHE
DL BCER 4351 #3341 1h BE R AT 40 3, VIR 5 %2 |
FEAEBEBIEAIS MR, B NARS Y, 3R T
BEREIE— 25 AT, o R AR R, SRR AT ORI D T
YER, T ARA,
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Tab.1 Comparison of the selection results by different primer combinations

#5151 e ikl k2 Fik3 k4 HES k6 7

Method 1 Method 2 Method 3 Method 4 Method 5 Method 6 - Method 7

Order D GD D GD D GD D GD D GD D GD D GD
1 146 0.4329 146 0.3463 146 0.3629 146 0.4533 146 0.3652 146 0.3441 21  0.3483
2 21 0.5022 21 0.4447 21 0.4353 21 0.5008 21 0.4722 21 0.4055 146  0.4463
3 95 0.5284 95 0.4574 95 0.4875 95 0.5021 95 0.5341 95 0.4726 95  0.4906
4 104 0.5667 104 0.5108 104 0.5131 104 0.5705 144 0.5708 104 0.5147 104  0.5046
5 144 0.61690 137 0.5232 137 0.5242 144 0.6165 104 0.5738 137 0.5408 118  0.5261
6 137 0.6294 144 0.5853 118 0.5459 118 0.6311 24 0.6125 90 0.5596 144  0.5306
7 85 0.6424 24 0.6806 24 0.6113 45 0.6710 85 0.6206 144 0.6549 24  0.6721
8 118 0.6444 160 0.6806 90 0.6267 137 0.6835 137 0.6266 118 0.6931 137  0.7156
9 45 0.6643 118 0.6817 144 0.6267 85 0.7156 118 0.6427 160 0.6931 45  0.7340
10 90 0.6696 85 0.7777 45 0.7082 90 0.7211 45 0.6470 85 0.7363 160  0.7802
11 24 0.6747 45 0.8044 160 0.7087 24 0.7489 90 0.6671 45 0.7911 85  0.8210
12 160 0.8535 90 0.8650 85 0.7163 160 0.8085 160 0.8435 24 0.8247 90  0.8544
13 706 1.0704 706 0.9985 706 1.1314 706 0.9892 ,706 1.1553 706 0.9719 706  1.1896

1D BB;GD MEES FRPREWHIEHR S 51482 Z B HWREZER
Note:ID Individual; GD Genetics distance; The values listed in table are the genetics distances between the different individuals and the Hui5148-2
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mE—MIRIC R EEER R ERMK, L SCAL N
%, 7 3 MR RS EFE DR 5.10%,5.83% Fi
6.12% ., 7 2 EFi A A, [JA M 4ric S1129,51130
M SCS1130 &R B 7 R IR R | EFE W EH R, ¥
BLUREEBE /NG SCS1130 R R B, &%
ZoPHNA.25% M 5.83%, EHFICS B EE M
WMEAEERDN REFWERERT. & BQF,
BC,F, {8 F AU #7418 SCS1130 1 SCA1 Y, 4 AN
oM 1 REE BEEFHEDT 0.57%
0.45% , KPR EHEFHEHZHET T RN
¥rid. B RAPD #5id & B i 3k B SCAR #% i
SCS1130 M HEB R & T [ 4R i S1130, % B SCAR #5
IEHEBERRSEET, A, LB HH SCAL irid
BRFNE S M ROERASEE(E2).

P, 5 No.2127-17, P, ¥ 5148-2, AN AR Hk,
TLBR N BN ERNFERT (A MG HHEH(B)
P, is No.2127-17, P; is Hui5148-2, the others are different plants,
the arrows indicate the yellow-specific polymorphic fragment
(A) and the homozygous plants (B)
B 2 SCS1130 7 BC,F, 84k (A)# SCAl & BG,F,
BEBITHHBI 2R REFARR
Fig.2 Amplification patterns generated by
SCS1130 in the partial BC,F,; individuals (A) and SCA1 in
BC,F, individuals (B) respectively

- R2 ERENEHANEELBELR

Tab.2 The accuracy comparison of the markers in different generations

#wid HERFRG ROHFAK ASBRTEH  gumx TUAE s
AL Markers Homo-YY Hetero-Yy Homo - yy (%) (%)
Generation &R HIEEEE (cM) Misclassi Double
Name Map distance h - oot - * -fication cross
BG, F, 51129 4.7 8 161 14 170 6.23
S1130 3.9 161 9 175 4.82
SCS1130 3.2 6 163 175 4.25 0.57
SCA1 3.9 161 8 174 8 5.10
BG,F, S1129 « 4.7 6 99 10 108 7.17
S1130 3.9 100 9 109 6.27
8CS1130 3.2 S 100 110 5.83 0.45
SCAl 3.9 9% 7 1 112 5.83
BC,F, SCAl 3.9 9 0 2 1 15 2 6.12

F:+/- FFRWFWAHTL Note: Presence/ absence of the specific fragment

3 it
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AFLP BB TRIFEMHE R, WIEH T LR,
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