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Fine Mapping and Integration of Glucosinolate QTL in Brassica Napus
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ABSTRACT Objective: Adding markers to the confidence interval of glucosinolate content QTL in Brassica napus, and then to do
QTL integration and candidate gene prediction. Methods: Designed primers according to BAC sequence of Brassica rapa, and then detected
polymorphism between the two parents of TN DH population of B.napus. With the polymorphic markers genetic mapping will be done in
TN DH population. Finally, QTL mapping and integregation will be done based on the new linkage map. Results: Three polymorphic
markers were mapped to the confidence interval of seed glucosinolate content QTL, after QTL mapping and integregation were done, the
confidence interval was narrow down and two candidate genes were predicted in the region. Conclusion: If taking full advantage of the
sequenced BAC and whole genomic information, the basic research of B.napus will be speeded up.
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Table 1 Primer sequences designed by the information of BACS use for adding markers within A9

QTL WinQTLCart2.5 http://statgen.ncsu.e- 2.1 BAC
du/QTLcart/WQTLCart.htm 5,
QTL A9 BAC
CIM P=0.05 1000 KBRBO11P07 KBRBO022L12 KBRBO068N22 KBRB036J07
n LOD o KBrB05S1M06 KBRH125N23 BAC 32
QTL BIOMERCATOR?2.1 o 1.

Primers Left primers ™ Right primers Product-size
KBRBO011P07-1 5'CGTTTGCGGGATACTTATGACT3' 60.3 5'GCTCCGAACCTCTTAAAATCAA3' 383
KBRBO011P07-2 S'CTTTCTTTTGCCTTCCTCCTTT3' 60.2 S'GGTTCTTCTTTTGCTTTTGGTG3' 362
KBRBO011P07-3 S'TGGCTTTGTTTGACCTTTATCC3' 60.3 S'ATGATGCTCACGTTCAAGAAGA3' 386
KBRBO011P07-4 S'GTGAAACACAAGCTCCCATTTT3' 60.3 S'TTCTTTCCCGATATACCCCTTT3' 300
KBRBO011P07-5 S'AAGGAGAGGAGGAAGAAGAGGA3' 59.9 5'AGCAAAAGCACCAAACTAGAGG3' 374
KBRBO011P07-6 S'TTCCTTATTTACCCGAACTTGC3' 59.5 S'CAAGGTTTTGACAGGGTTGAAT3' 200
KBRB022L12-1 S'CAGAAATGGAGAAGAACAATGG3' 58.6 STCTTTGTATGTGTGTTTCAGGC3' 341
KBRB022L12-2 S'CTTTTGGGCTTGTAGCAGACTT3' 59.9 5'GTCGCCATCTCCGTAACTAATC3' 396
KBRB068N22-1 S'CATTGTGATGCTTAGATGGAGC3' 59.7 5'GTTATCAGTCCACCAGGAAACC3' 106
KBRB068N22-2 5S'GGCATGGCTTCATGTGTATTTA3' 59.8 5'CCAACTTCACCAAATGTTCTCA3' 371
KBRB068N22-3 5'AGCTTCCATAAACGCCTACAAA3' 60.1 S'TCATCGAACGAGAAGAAGTGAG3' 350
KBRB036J07-1 5S'GTAGACGGAGTCAGAGGCTGTA3' 58.6 S'CTTCATCACCAAGACACGAACT3' 323
KBRB036J07-2 5'GGGAAAGATAAAGGCACTACCA3' 59.5 5'GGAACAGCTATGGAGGTGTGAT3' 281
KBRB036J07-3 5'ACCAAATCAATCATACAAGCCC3' 60.0 5'GGCACAAGGATAAATACGCTTC3' 232
KBRB036J07-4 5'TAGAGAGGCCAGAAAAGAGGAA3' 59.6 S'TGTGTGTGTGTGTGTGTGAATG3' 244
KBRB036J07-5 5'CAGACAACGTGGAGAAGTGAAG3' 59.9 S'ATTTACTGAAACGGACCAGACG3' 254
KBRB036J07-6 5'CTGACAATGAGGGACAAAGATG3' 59.5 5'CCAACCCCAACTAACTTTCAACS' 354
KBRB036J07-7 5'GGCAATGTACTAGACGAAACCC3' 59.8 5S'CGGAGATTCAGTATAAGGTGGC3' 121
KBRB036J07-8 S'GCATATAGCCCACTTTCACCTC3' 59.9 S'GAGTTCGATAACGGAATAACGG3' 342
KBRB036J07-9 S'TAGGGTTTGGATTGAGTCTGCT3' 60.1 S'ATCTCATAGGTGGGCAAAAGAA3' 310
KBRB036J07-10 S'TCTTCATGGTCGTGTGGATAAA3' 60.3 S'CTTCTTGTTAGGAAAGCATTGACAC3' 272
KBRB036J07-11 STTCTTCTTTATGATCTTCCCGC3' 59.7 S'CTTACTATTGGGCCTTTGCATC3' 389
KBRB036J07-12 5'AGAAACCTGCTAAGTGGGATCA3' 60.1 5'GCCGTTTATTTGTATTGGTGGT3' 383
KBRBO051M06-1 5'CTGACAATGACGAACAAAGATG3' 60.5 5'CCAACCCCAACTGACTTCCAACS' 336
KBRB051IM06-2  S'TGTGCGTATGGGTCCTCCAATTATCA3' 61.5 5'GGCATTGAGCTTGACCGGGAGT3' 365
KBRH125N23-1 S'GACGTTGGTGTCTCCGGTAT3' 59.8 S'GTTGAAATCTTCCTCCCAAAGA3' 215
KBRHI125N23-2 S'CTTTCTCACCGAATCAACCAAT3' 60.3 S'ATGGGCTCAACTTCACAGATTT3' 386
KBRHI25N23-3 5S'GCATGTGACTACAGCCTCAATC3' 59.7 5'GACGAGAGAAAGACGAGGAGAA3' 380
KBRHI125N23-4 S'GCTTCTTCCTCTCCAGCTTTCT3' 60.6 5S'GCTCATTCTCTTAACCGACGAC3' 343
KBRH125N23-5 S'ATATTCATACGGTCACGGGTCA3' 61.3 5'CGGGCGGGTATTTATTTTATGT3' 365
KBRH125N23-6 5'TAGCGATGGTTAGGGAGATGTT3' 59.9 5'AGGTGCGTTGATAAAAGAGGAG3' 245
KBRH125N23-7 5S'GCCGTTTATTTGTATTGGTGGT3' 60.0 5S'AGAAACCTGCTAAGTGGGATCA3' 383
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Fig. 1 The polymorphism and distribution of new developed markers in

the A9 target region.The name of the markers are : RBO68N22-1,
KBrB051M06-2 and KBRBO11P07-2 shown by bold. A Polymorphic

markers of two parents in TN DH population; B: A9 linkage group with

adding markers

2.3 A9QTL
A9
2,
A9
24 A9 QTL
A9
QTL QTL
N2, N3, N4, N7,N9, N12,N17 NI19,
QTL
3. QTL
QTL
QTL
QTL .
4
QTL .
BioMERCATOR2.1 4
QTL ,
QTL QTL
6 cM

W VCS

QTL,

QTL

WinQTLCart 2.5

NI,
A9 4
30%
QTL
. QTL
QTL

QTL

RS(1)

| —Ks51170
|~ Kss1190
[~ Ks51160

| ~Kss1050
[~ Ks50430
KS50470

[ BANZ59a
[ ~—KS50524
K550521

[(IEEIn

[N}

W

R9(2)
QTL

QTL
BAC  Scaffold
QTL

MAM3 4

A9

n n

KS11050
KBrB036MZ0-2
HO9ZNO8-1 f—DKS10790
H119N10-4 &}«;511090
H107K15-51 KBrBO39K15

KBrBOEE017-4
KBrBO51M0&

et Il iogi
keaoseo M oo
A9 - R9(1)
A9 A9 TN A9
A9 °
BAC

Fig. 2 Comparasion between A9 linkage group of TN DH population and

different mapping population of Brassica rapa. R9(1): A9 linkage group of

JW population of B. rapa; A9: A9 linkage group of TN DH map; R9(2):

A9 linkage group of VCS population of B. rapa. The bias region

represented the position of QTL for glucosinolate content in seeds; the

markers linked by black lines were the markers developed from the same

BAC:s on the linkage maps among different populations
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Fig. 3 Graph of QTL mapping result in A9 linkage group. A: Result of

glucosinolate content QTL detection within A9 before adding markers;

B: Result of glucosinolate content QTL detection within A9 after adding

markers
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