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HEEBR3E Ogu CMS 1575A 4 MR E &
S FIRIEHHI TR

K OH.EENHAKE.E B.ERAE

(PHIERAMBHL R R 2B BEPY & 712100)

[ ZE] [HKY XHERMZE Ogu CMS K E LK (R fo) W B 54> FARICHEAT #0265 A 9 T = 4h
Y TR 26k 2 MR HE ALK . D5 Y LUH 8 3E Ogu CMS 1575A W3 & R H K 2 & 1601.SR36.SR58.1628 K
MR R 1 A3 F Ogu CMS R JE R TH 8RR R0 FARIC A 5 A~ 5P 5E L 8 48 D biid . % H 3 A28 Ogu
CMS 1575A iy 4 MRE ZRIEATIRE ZE N R fo 4 FHric kil , 3 5 E 4R 28 2 & RRH1 . R113,R2000 () # 25 S
BT e . D459 H 3 Ogu CMS 1575A (i 4 MK E & 1601 ,SR36 ,SR58.1628 M IEAE Ogu CMS 1K & 3
W, 5 Rfo B8NS MILHE X B/ FARic il b3 281 K E &R 1601,1628 FEBIA S b R B K 40 T 1= 41 7l 28 9%
2% R113;4k & & SR36.SR58 5 RRHI @& @i 8 b H B A . {H & SR58 #1ft/> 1601,1628,SR36 L4711 1 4
Frid SG34, (4518 H 5 A1M =% Ogu CMS 1575A k&2 & 1601,SR58.1628 n] g J: A 7l F E 4N R 22k & & RRHI,
R113,R2000 5 b Bk 544 L
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Preliminary research on molecular markers of four Ogu CMS
1575A restorers in Brassica napus

ZHANG Bo,DONG Jun-gang, HU Yong-min,GE Juan, DONG Zhen-sheng

(College of Agronomy s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective) This study detected the specific markers designed for Ogu CMS restoring gene
(R fo) to provide a reference for breeding restorer materials different from similar foreign restorer materi-
als. [Method] Taking the maintainers and the four restorer lines 1601,SR36,SR58,and 1628 of Ogu CMS
1575A in Brassica napus as materials,one specific molecular marker designed for Ogu CMS restoring gene
(R fo) and five radish molecular markers linked to R fo were picked to detect the molecular markers of four
Ogu CMS 1575A restorers and compare them with similar foreign restorers (RRH1,R113,and R2000).
[Result] The four restorer materials 1601, SR36,SR58,and 1628 all contained Ogu CMS restorer gene.
Comparing with the radish molecular markers linked to R fo,the lengths of radish fragments in 1601 and
1628 were shorter than that of similar foreign restorer line R113. SR36 and SR58 had similar length of rad-
ish fragment to RRH1,but SR58 lacked marker SG34 that 1601,1628 and SR36 had. [Conclusion) 1601,
SR58,and 1628 were different from similar foreign restorer lines RRH1,R113,and R2000.
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(R 2 R
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850 pL G- B (RFL L 24 = D IR G W 70
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28 Primard-Brisset % 5 Hu 2% 1) 0 JF
S B 1 AT Ogu CMS R R 31 1) FF
SAric BaRFO F1 5 S5k 8 L HERTE M rid
(ScHO03,ScA14,SG34 ., BolJon, PGIint) X i 4 #1 K}
PEATRI, 2> TAR L ol WP 51 W3R 1. R 45 2R 5
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Table 1 PCR primers for R fo specific marker and five linked markers

#Ric 4 Bk Marker name 5% Primer name ¥ %1 Sequence (5'—>3")

BnRFO BnRFO-AS2F CATGCTTCGATCTCGTCCTTTALS]
BnRFO-AS2R GGTAACAACATCAGGGTGGAGTS]

ScHO3 ScHO3U AGACGTCCACCATACCH
ScHO3L AGACGTCCACCATACCH?]

ScAl4 ScA14U TCTGTGCTGGTGGGATGAAAGL]
ScAl4L TCTGTGCTGGCTACTTATTCATACAGLS)

SG34 SG34U TATATTGTACCTTTGCCTCTTCHS]
SG34L CTTTTCTTTTAGTTTTTGGTTTL]

BolJon BolJonU GATCCGATTCTTCTCCTGTTGL!]
BolJonL GCCTACTCCTCAAATCACTCTL

PGlint PGlintU CAGCACTAATCTTGCGGTATGS]
PGlintL CAATAACCCTAAAAGCACCTGL!]

1.2.2 X H4es PCR 73 PCR Rk %
Reaction Mix 5. 0 uL (# DNA Polymerase, PCR
Buffer, 3 mmol/L MgCl, I 400 pmol/L dNTP
Mix) , #iHz DNA(40~50 ng/1.)0. 6 pL, |, F##5]
(10 pmol/L) % 0. 365 pL. il PCR % JH T H K =
10 pL. PCR{EHZ%0.94 CHAEE | min; 94 CA8
P 30 5,56 ‘CiB &k 45 5,72 CHEAl 30 s, 4kt 35 4
PEIR ;72 "CHEAR 10 min, SR )5 4 ‘CIRAF

514 SG34U/SG34L 78 55 C HIiB KIRE T .9
7 0 BT A AR 0 AR R S AR TR AR R
JER T Z 56 CHETGARFE ST &0
1.2.3 ksl RGP B YNTE 3% Bl iR B

B E BT 1% TAE B 2% sk (24 W.0.5 h

M 1 2 B 4 5 6 7

300 bp
200 bp

LK. ALK UR ] EB B¢t 10 min, K 35 15 &t
B2 L DK AR BEA T LI I 411 1

2 AR5

2.1 Rfo ZEKKN

HHETF Ogu CMS & &2 3 H i+ 0 5 5 519
BnRFO % H ¥ %3l 3% Ogu CMS 1575A (1) 4 MK
BEM I3 ADRITFRHIATVIALEM, 458 (B D&
IR 4 MRS FRAE 200~300 bp 1 K550 ALY
Hu S5 19— 30, 13 MR R &0 E W |
AL Ogu CMS 1575A B 4 MRE R &4 Ogu
CMS By HH (R fo) ,

1 T Ogu CMS W& SR BT F7 5 519 BnRFO #y PCR 411 45 51
M. Marker; 1. ¥k & % 1601;2. ¥ & SR58;3. ¥k 5 F SR36;4. Ik & 1628;5~17. (L FF &
Fig. 1 PCR amplification products of the marker (BnRFO) designed for Ogu CMS restoring gene
M. Marker; 1. Restorer 1601;2. Restorer SR58;3. Restorer SR36;4. Restorer 1628;5—17. Maintainers

2.2 H5Rf0BEHEEHNE MRiCHK

VEFE 5 N5 Rfo HMGE M E MK F By
TR ICHE— A, 45 55 (& 2) F B . ScHO3 Fric1E
PRI Z SR36.SR58 4 [H M K by, FEVK A & 1601
1628 S BM: N s ScALd FRicfE 4 MRE Ry
S B R s SG34 FRICFER E R SR58 2 [
N R 3 AR &2 3 2 B % /2 6 BolJon R
0 R TEMK 5 & SR58.SR36 H7E7ES hFRic (BolJon
f) 600 bp 4c#7); PGlint t HZEK & & SR36 H1 17

1E % AR (PGlint 19 950 bp 445 .

B R g5 R 395 Primard-Brisset 2517 3| ¢
fiy RRH1.R113.R2000 3 MK & 2 (19 % @ik i [ i
AT HBE S5 (B 3) W R 2 16011628 ik
% RRHI e/ 3 %8 b FRic ScHO3 . BolJon, PGI-
int, LK % R113 /> 2 &% P 7ic BolJon PGI-
int, lbK & & R2000 &t/ 1 A8 Mrid BolJon, %
2% SR36 596 7 RRHI1 FRIE%E F MR (K 3)5
W55 % SR58 Wk & % RRHI1 e 2 A~ N Rid
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SG34.PGlint, bWk & & R113 Gt/ 2 A8 Mpric BRI W o, #E K & &R 1601,1628, SR58 Yk & Sk
SG34.PGlint £ T 1 A~ Mhric ScHO3, bk &E M A5y i 88 N BN A BE R 48 T [ Ak &
Z R2000 Ht/0 1 A8 MRid SG34MZ T 1 A% b % RRHI1 i1 R113,

Frid ScHO3., HArid ScHO3 &5 PGlint 4354 T i

ScHO03 ScA14 SG34 Bollon PGlint

-
Ll SRR .

B 2 5 Ogu CMS & & JE A 3% 8 19 #5730 ScHO3,ScA14,SG34 ,BolJon,PGlint § PCR 3% 45 5
M. Marker; 1. ¥R & 5 1601;2. ¥k & SR58:3. ¥k & & SR36:4. RE & 1628
Fig. 2 PCR amplification products of molecular markers (ScH03,ScAl14,SG34,BolJon,
and PGlint) linked to Ogu CMS restoring gene
M. Marker; 1. Restorer 1601;2. Restorer SR58;3. Restorer SR36;4. Restorer 1628

BN bR B Frid EYR 7 FhRid 2 S MERIE
Radish map Marker  ChrA.th Marker profile in the restorer line

RRHI R113 R2000 1601 SR58 SR36 1628

ScHO3 * R = = = R R =
019.2000
A SG31 4
SpMF2 2
Al11.1250
ScAl4 # R R R R R R R
Q03.850
C02.1050
pVRS5 1
H15.1000
I SG34 * R R R R - R R
Rfo
Co8

8§ cM

pVR7
pVRI
Bollon *
Sgl57
SpATCHIA
X D021000
Sgo1
PGlint -
H15.1350

41.5cM

R/N — R/N R -

NN — =
=
=

W

—20cM

3 Ogu CMS ¥k &2 FE PR 3% 8l o3+ A i 19 bl A
1. A& #4 RRH1,R113,R2000 2 Primard-Brisset Z£L TG 25 55 2. JK 8343 & 1601, SR58,SR36.,1628 43 FhRic 45 H 5
ROALEE MW — AEEE MW R/N BEEE W bR BOCE & FOR W E R Bl 3 7 B (950 bp 4410)
Fig. 3 Comparison of molecular markers linked to Ogu CMS restoring gene
1. White part is from Primard-Brisset,et al-t3] ;2. Gray part is the molecular analyses of 1601,SR58,SR36,and 1628;
R. Contains the radish fragment; —. Does not contain radish fragment; R/N. Contains both a radish fragment and a
Brassica napus fragment that was originally absent from the restorers(950 bp band)
\ L W Z. A5 E S ETF Ogu CMS Yk & i K
3 #iwHihie O N
(R fo) B it 45 57 70 b ic #E47 46 . 1601, SR8,
TEIMSRASCHER R G5 . Ogu CMS HAE D SR36.1628 4 FE RIY & H Ogu CMS (1K &
S5 TAORFFRIPL A . it ik, AR R B K15 T 4 Rfos 115 A5G K ES R E Mricd) b %
AXEH RS Ogu CMS 1575A BAIRZAEMR A IRE R 1601,1628 K & R2000 e 1
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A8 N FRid (BolJon [ 600 bp 4547 s L X 2 K
HREME MR BCKEA A RE/N T R2000; Pk & &
SR58 K & % R2000 /b 1 A8 M Rid SG34 1
£Z7T 1A% P Rid ScHO3, i i 5% & & 1601,
1628 23847 vl g A5 2 F — 20 4 Jd 7 B0 & b BRI
R B SUIR IR 2 &

HRFAEEARFE TS RAERE, W]
RETE LS| W o vk 45 4 b i e vk P AR i s = . BT
A 56 25 S 11 10— 25 5001 7 22 [ i B A 2kt 147
J¥ o 8K J5 6% A o Ak AR i T 0 A5 1 P 2 SR 0 L
A5, AR B R 4 4 Ogu CMS R E & 1k
5 E MR R 2K S R AR R2000 45 [F] B 3E 47 36 3iE
TR 45 SR — B, AT R & 1601, 1628, SR58
A AN E 28k 2 &2 RRH1,R113,R2000 fY
8 KA R

AR H R AR IR AL 16 7 K B MR vk
e 5T B K B2 R EAT R0 25 1 LA BRI AS RE
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