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Mapping of Recessive Genic Male Sterile Restoring Gene
(BrMf2) in Brassica rapa L. ssp. pekinensis
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ZHANG Xin-mei, SUN Ri-fei
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Abstract: [Objective] Recessive genic male sterility (RGMS) is one of the important methods for F; seeds production in
Chinese cabbage (Brassica rapa L. ssp. pekinensis). Identification of molecular markers linked to RGMS restoring gene not only can
accelerate breeding programs, but also can provide information for cloning of RGMS gene by mapping this gene on the
corresponding chromosome. [Methods] A segregating population was developed from a cross between a male sterile line 939A and
a fertile line YQD56A. SRAP and SRAP-AFLP techniques and bulked segregant analysis (BSA) were used to screen markers linked
to the RGMS restoring gene. [Result] Among the 1 256 primer combinations, only PM8/K4 and Me2/M49 showed polymorphism
between bulks of male sterile and fertile. The polymorphic bands were named as PM8K4 and Me2M49. The distance of PM8K4 and
Me2M49 was 2.98 cM and 10.92 cM, respectively. PM8K4 was subsequently mapped on linkage group A8 (Chr9) using a
doubled-haploid mapping population. [Conclusion] The SRAP and SRAP-AFLP markers developed here can be used in breeding
programs for Chinese cabbage.
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939A sterile sourcel

Fi  [939A X YQD56A]-2
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|

S, [939AXYQDSGA]-2-8X7-4X5

FTRMBHATFILRIED S5 [939A X YQDS56A]-2-8 X 7-4 X 5-1 X2
For BSA and primers screening

FAFHATEBEBEINT > S [939A X YQDS6A]-2-8 X 7-4 X 5-1 X 2-7
For construction of genetic map
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Fig. 1 Schematic view of construction of Brassica rapa L. ssp.

pekinensis segregating population
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dNTPs, 0.375 pmol-uL™" 5[4, 0.5 U Taq DNA % &/ .
PR . 94 CHIARME 3 min; 94°C 1 min, 35°C 1
min, 72°C 1 min, 5 PMEF; 94°C 1 min, 50°C 1 min,
72°C 1 min, 35 MEH; 72°CLLE{H 10 min, PCR /=
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&, WHRAE. gt 2& &, JHEAEZ S A
WG PR T iy, 30F 2 &1k .

SRAP 5|4 FA e SCkIRE ), LA SRAP
RS 25 45, IS4 32 4. AFLP 51#)Z# Vos
2618 7790, 4055 EcoR I-NNN 6 4%, Mse I-NNN 7 4%
i A T A TR AR S5 BRA R 5 s |4
1.2.3 SSRRRRZZE LA HfFdt SSRRNVA HY
A% 0 20 uL, P4 DNA 100 ng, 1XBuffer, 0.8
mmol-L" dNTPs, 0.2 pmol-uL™" 54, 0.5 U Tag DNA
BAW. YRR A : 94 CHIAYE 5 min; 94°C 1 min,
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min. PCR F=#JINN 6 uL 1Ry AR PESE v« IR
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BrMfMf BrMfMs

BrMf ] B IR BrMs AN H LA
BrMf is fertile gene; BrMs is sterile gene

B2 XBERMAZIEEETRE RBERER
Fig. 2 The genetic model of recessive genic male sterile

(RGMS) gene
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A: PM8K4 bl 7E B Mt LUK SRR I Z 50T . B: Me2M49 7EH
PEMB LA R B I 2 A . 1—3 AT ERE: 4—14 AAE 11
JEA KR, F AW EM; S AT, Mk markerl

A: Polymorphic pattern of PM8K4. B: Polymorphic pattern of Me2M49.
1-3 are fertile individuals; 4-14 are sterile individuals; and the 11th
individual is a recombined one. M is marker 1

[E13 PM8K4 F Me2M49 FRICE B MM A R BB P HZ TS
%
Fig. 3 Polymorphic patterns of PM8K4 and Me2M49 between

fertile and sterile bulks and among individuals
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Table The markers linked to the recessive genic male sterile
(RGMS) gene

Frid A SIMIFHI(5'—3) EZ A= ONN
Marker name  Primer sequence (5'—3’) The size of the
polymorphic
fragments (bp)
PM8K4 PMS8: CTGGTGAATGCCGCTCT 351
K4: GACTGCGTACCAATTCGCC
Me2M49 Me2: TGAGTCCAAACCGGAGC 340

M49: GATGAGTCCTGAGTAACAG

76 164 NERFEM F,Sy BEAA T KE PM8K4 Fl
Me2M49 [ Z . girt#dE)5, H JoinMap3.0 A}
RIS . FRid PMSK4 Fl Me2M49 WEAE
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Marker loci are listed to the right side and recombination distances (cM) to
the left side of the bar. BrMf2 is recessive genic male sterile (DGMS)
restore gene in Brassica rapa L. ssp. pekinensis

B4 PM8K4 T Me2M49 #RIC 5 B 11 E £ & (8 HYEHIX R
Fig. 4 The linkage map of PM8K4, Me2M49 and BrMf2 gene
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P Po: DHYERIZEA; F: W[EM, S: AEU; M: Markerl
Py, P,: The parental lines of DH population; F: Fertile bulk, S: Sterile bulk,
M: Marker 1
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Fig. 5 Comparison of PM8K4 and Me2M49 polymorphic
patterns between the parental lines of DH population

and fertile and sterile bulks
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Fig. 6 Comparison of the position of PM8K4 between fertile
population and DH mapping population
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Py : 301 tatatgcccttttcctggctcctecctectottecggecgaattggtacgecagte 351
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Fig. 7 Sequence alignment between fertile population and DH mapping population
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