% 36 K% 9 M B K FF R CARAFR 2014 49 A
Vol. 36 No. 9 Journal of Southwest University (Natural Science Edition) Sep. 2014

DOI: 10. 13718/j. cnki. xdzk. 2014. 09. 005

HERMER T EEARN QTL RN

XK, AT, wARY, x#l4, £,
Foomtt, o f#raett, @ AN, Fiegy!s

L PO R Rop 5 EY B AR . EIR 4007165 2. # U7 I RL BoF & TS oL, R 400716

WE: AHENEF B EGHF GHOO pH BN E DA 2 FAFALR, BRET —BEHE"EL ARG
RKMEEMARA, A HPLC AN F AR EA AR AHAKRAN T PRFAGETMNT, LN 2-HZE-3-TH
KRG 3 - THARGTAY AT RETRENEFRS, ARMAZELLHENRBEHY B EFL SR QFR %
(CIMD, ¥ FFF 5 MHAmFEEZRHH QTL. LR EHMI 11 A~ QTL, 22T SARRAMEHA, L+ 34
2-HA-3-THARFMTRAEN QTL, 2T H 10.14 Fo 24 HHH, LA QTL MABLAR T F 6 5.54% ~
22.02%; 3SA3-THEMF M ERAEN QTL, M2 TH 3,10 4= 24 EHAH L, 24 QTL BHAA LT F ¢
5.88%~10.33%; 2 A~ 4 S AT R FREN QTL, 23 FH 94 20 4B L, M QTL H A MHEEAR T
F85 12.04% A0 5.70% ; 3AR T RBRF R TREN QTL, 434 FH 9,15 f2 21 H 48, 24~ QTL BB AR
F85 6.29%~7.44%. MBEAREFRK T 10%8 44~ QTL; &4 2 A 2-F 4 -3-THERF X ERE QTL, 3-
THEARFRERE QTL A4 - X LR F R ETRE QTL & 1A, €019 3 B#F 16.32%.22.02%.10.33% =
12040 AR EF. MALEREAAMN FREIAD RS REZHEAAFTRALE, BASARENOKZTRK, AR
REZRE YR, 5ix® QTL % F4 X0 5 T4 T AN TG A0 00 5 FA70 5 3 ik 4.

X 8B W HERWE; TAARXER; AF4As; QTL
HESES: S634.3 MEARERS: A XEHS: 1673 -9868(2014)9 - 0029 - 08

TEFRIE , SFFMUE A SR 500 L B, R AKEFMEFE R EZ —, G

SERFORRA I S O R, R R A U S B R B A ARDRL R TR IR (LA G S P AR
A A (Glucosinolates, GS, i FRELH ) Ji e B2 By » R A ™ 0 1) A 2 12 2 A R M B ) SROFF 2 1
R BRI PR, LAk, ARBR T ol Rl 0 o 7 1A [ 9 A T R R A ARz — L [T
— RALEA 7 SR S A2 0 T A B OR A 3 I Sl Y K R

B2 2 AAAE T+ FAERHME Y A R E P i) — K& B 1 . A P A KUK 5 R i B

(9 EBEE PR . AN % B R AR T B i 7 DR AT U L R DR B 2R A B T

@

Wk H . 2013 - 10 - 18

4T H. 863 AW EITH (2011AA10AL104) s FR ARBIE S FHIWE (31171619) 5 111 AA 54 b # W B H (B12006) 5
e AR LA BRI 55 % B WA 4 W BN H (XDJK2013C031, XDJK2012A009) 5 P4 A 2= 1+ 5 4 % Bh T H (SWU112036).

PEHZFIA . XIKME989 -, Lo, WlAbfK A, H®F5ed, FEMNF MRS T 5 M.

WEIEH . g, #H¥z.



2 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

FZ ARG T B A IR, BRI SR E  FhTARG O S F R . BT, 15
FAFHEY hE R IIE 120 F007, HE A A RS, AR 28 B0 506 1 (9 5T ik B2 B 4 0y 19 AH G 3R
BT BB T A E R R R T A AMIT YN B S R SR 43 3 A A R X SRR T Y B
AT T QTL AL, A B — 28 A B AR aC ™ o (EOC T H 3 B AN R0 1 Al ST ok ok K -
A Ay R e B AR AR DGR E D I AN BIESE DL S R SR e A RE GHO6 MR B
W 2 SO EA R R E AL 1 58 R ARE AL T3, 0F A S A% R AR 5 b 2041 0 B vk B2 AT T
SEA QTL 0 A . DU S48 AN W) B 1 8 i /K TF B0 32 28 4 0l 03 e vl oo i Jle AR 1 75 b 1 s v 52 301
FARBG ALy b TR) I 309 BRAG 00 30) 42 ) o 280 o S B4 2% L O AR R QTL L ad s O 4 I il 2B AN 7] 4 73
14 73 5 b 1 Al By B 4% 7 b 25 SRt

1 #MRERE
1.1 KIe 44

BEZA GHO6 Sk 5 T H 5 B SOl 36 B 325 AR, 280 17 1 A8 5T 42V 8 R 120. 66~157. 59 pmol/g;
FFACA P174 il 2 S8 M8 E S, M B R s E N 40. 66~57. 59 pmol/g. WIFEA L F, LT
CRLAEVE SR AL 6 X, EAEH AR R 272 DR R A, Hh 183 MRk R A T L %
BRSO R . R R DT AU A KBRS B 0 S PR L 4% R P O G AT RS L SRR FL
BRER T A 3 MRG0T IR AR T 2L 40 DNA B3, 35 45 bk R 3 K IE Al Bk 19 Fh 1
F T8 1 5
1.2 MmERRRE HPLC S

ot BT g ok B 0 >R FH 1SO9167-1 = 1992 (ED & ROBAR €4 38% [ BRbr v 77 25, I & 3 i id s R
HAREAEL R . EFRFREL 0. 200 0 g ByfRkE S B .08 T, 75 C/KW 1 min, BEIA 2.0 mL s i
(707 HEWA 200 pI 5 mmol/L WAR#Y, 55 C A&/ T A I 5 min, WH ZEHE, 10 000 r/min &L
3 min, # FIEWRFEHZE 10 mL ZIEE T TUEYHH 2 mL PR 70O WM ER FRIR 2k, &7
VIR S B AR AR

B0 mL AR SR IUR - 2 ER 471 DEAE B &3¢t , Fril iR HET )5, 4351 1.0 mL 0. 02 mol/L fi§
B2 B VA TR P R AR 7. TN 100 w1 A7 R 6 i B EC B A I3 111 35 “C N R 16 hs SRJ5 1 1. 0 mL 7K ik ik
B2 W, BRI 0. 45 pm B BCFLE ST U8 5 T HPLC 0 Frt . 3 IRE &

1.3 BEEEHEEHHER QTL 447

T JH P R R o O ISR TR R R FFE o T 2009 4F T 183 AN bk 2 4 8 0 78 Bs A% R0 % 81 3
fl 5 25 NHEEPRE, A 451 N Z B MEARIE (140 4~ SSR FRiE. 107 4~ AFLP #ric. 198 4~ SRAP #1 6 4
TRAP #Ri2) . EEEK 1589 cM, HARFRICIEISEHIE R J 3. 52 cM.

K QTL 4% 44F Windows QTL Cartographer 2.5 K& & & X [A] /F  (composite interval mapping,
CIMD 325 A7 T W 20 340 S B M 1 4003 0 o ok B2 1) QT J A R A L R A7 CIM 4y Hr i, 3%
1 cMAY K (walking speed) , % BBCE R 10 A1 Zmapqtl B 3, $EHZ %L 1 000 Wl I, B W 32Kk F
0.01. # i McCouch 2" [ 7 xR 2 1) QTL 47444, FHEPE SPSS 13. 0 St 1 41 40 5 o e 135 40040
Gy AT ST o BT

2 ER55MH

2.1 BmEREXKEAMSH
HPLC 43 Hr 45 R K], TERA SRR bR R A 7 rb 2R 00 2 5 FbOR W] A8 H 40y (R D Gtk



%9 MK, F. HERAHEAST T EHA5 QTL 45 50H 3

A 25 PDR L 522 0 a7 WAL PR 2RI A S0 A (B 1)y Ul BB 45 4 00 2 Fh 224 38 T4 4 7l
HECRER B4 T QTL MEM
*1 %zk*uiﬂﬁ ggﬁ'ﬁ: JIL:E.H%\Q;EVI'ﬁ*ﬁ

. JEA Bk RIL
B 4L ; o~ o o e o R 5 "
MmeF 25 GHOo6 FE RKME BME WEZE TRAK WE O BE
2 FE-3 -ThERF PRO 18.41 102.56** 60.59 126.15  0.00 26. 66 0. 44 —0.23 —0.24
3-T G NAP 8.07  54.79%" 38.33 91.77 1.10 21. 67 0.57 0.53 —0.42
4 —FEFE- 3 M| A L AR 40H 2.72 2.03 3.21 8.17  0.00 1. 29 0. 40 0.86 1.19
4 R HA T GBN 0.85 12.81"" 3.00  17.33  0.00 3. 24 1.08 2.05  5.30
A HEEB A NAS 4. 68 2.38" 3.72 12.69  0.00 2.59 0.70 1.11  1.39
351
\?ﬁ 30t
#® 25F
W 20}
Po |
P E
o 10f
o sl
0
6.11 18.92 31.54 44.15 56.77 69.38 82.00 94.61 107.23 119.84 0 5.63 14.70 23.7732.83 41.98 50.9760.03 69.10 78.17 87.24
2-RE-3-THEMERENRE/(vmol -g) 3-THEMEREMNRE/(vmol -g)
50T
45| 801
F o40f \?f 70t
W 351 . 60F
K
3t > ol
W 25t W o0
be 2ok o 40F
T st & Or
ST S =20
LU B ot
0
07041 123 204 286 368 449 531 613 695 7.76 0.87 260 433 6.07 7.80 9.53 11.26 13.00 14.73 16.46
4-FRE-3-BREREREREMNRE/(mol -g) 4-REEMERENRE/(mol -g™)
50
45}
a0t
E 35|
v 3or
w 25T
20+
T st
B 10 |
e s|
0

063 190 3.17 444 571 698 8.25 9.52 10.79 12.06
K ZEFERERE/(mol -g")
| BEABAZERMFARREAGHMES%

2.2 MEREBREAMBH QIL H17

% 2R, ARUPFALKI B 11 SRR L0 BT EE Y QTL, A QTL A B 1 bk 2 0 A8 e 11 A% s 7
5.54%~22.02% Z ], X4 QTL 43J& T 8 ARIR MY SiAE, LAl 2 4 QTL Rtk F A A R KT 10%
A 44 45T LG9, LG10 Al LG24 3t 3 AR A& B E (& 2). X TRk, 5507 5 R 938 20E
BEAT Ok A REAS A, IRA I8 F A 1) CEI ey B AR 2 AR 90 P LA L 0 PR bR 1 280 1) S A2 BE D
2.2.1 2-BA-3-TWHEARFREZREZ QTL 547

AT E) 3 4> 2 A3 T AR AR BTV B QTL, 20560 T4 10,14 A1 24 JEBURE B, S

N



4 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

43. 880 YR AU S HoA Al 2 2 A8 QTL, #A QTL J3 5 i B R B A8 55 19 16. 3206 F1 22. 027, WA
IO B T A e, R ok [ REAS 1 46 o7 56 PR 38 251
2.2.2 3-THARF R ZRE QTL 447

LRI B 3 4> 3 T B BT Wk B0 QTL, 4360 T4 3,10 Al 24 ZEBRE I, Mg 22. 47 003k
RYAR S SR HE R A B ROE 4ok B B AR . WA — A 30 QTL, 4~ QTL i R MR 1Y 10.33%,
IR SO B T A S ok B BE AR B A5 A7 PR 4 R .
2.2.3 4-#K-3-wIRATRSRFRERA QTL 447

4 3 M| 5 FE R U A R B A BRI 25 AN K, fE 4 A 38 R AR R AR Sl R R AR UGS
RAER AR QTL.
2.2.4 A-BRMHEBF R ERE QTL 447

LRG3 2 A~ 4 - B AR T AL BE Y QTL, 433l 60 T35 9 20 #EATRE b, LA ke 17. 7409
RUAR S, SR B E YOk A REAR, JF BRI — A E4 QTL, B4 QTL fif B R A AR B 1)
12.04% , 1 qGBN-20-2 {Lfi# B 5. 70 Y0 YR AAR 5, UA W] 4 O FE i 17 nl B HE 2ok B T EEA F 00k
PRI AL A5 1 42 o
2.2.5 RTLABRFMERE QTL 447

LRG3 IR C BT RV B QTL, 430 T4 9,15 Fi 21 dEBIRE [, JLff R 20. 740 R A
8 S DI S0 B AT LA Y 45 67 6 DR i 334 R 2k HE T ACAR, AL gDGS-9-1 2k A BEA.

2 EABTRIRETAGREBREN QIL

WA A QTL EREE Ak HABHRIC fish  LODE m¥Estn sTekE R*/ %
2 -BHE-3 -TIHEEM A PRO PRO-10-1 LGI10 A04 0OI10-B06-Nal2-D09 27.26 5.95 7.19 16. 32
qPRO-14-2 LG4 A06 Nal2-B08-ngal2 99.47 264 6. 43 5. 54
qPRO-24-3  LG24 Co1 sN11707-E10M11/b 10.01  9.16 9. 44 22.02
3-THRIER I NAP qNAP-3-1 LG3 A02 E6M2/a-Nald-Hllc 49.60  2.73 5.57 6. 26
gNAP-10-2  LGI10 A04 OI10-B06-EM11/ME20b ~ 26.93  2.55 5.31 5. 88
gNAP-24-3  LG24 Co1 sN11707-E10M11/b 11.69  4.59 7.13 10. 33
4 IR AR GBN qGBN-9-1 LG9 A09 BRMS071-CB10513 29.26  4.18 1.25 12. 04
qGBN-20-2  LG20 C03  EM5/ME3d-EM5/ME15b  24.36  2.56 0.83 5.70
AR NAS qNAS-9-1 LG9 A09 CB10427-0110-E05 56.08  3.16 0.83 7.01
qNAS-15-2  LGI15 €03 MR049-O112-F08 Aa 37.44 2.8  —0.79 6. 29
qNAS-21-3  LG21 Co8 EMI11/ME50a-BRMS324  26.42  2.94  —0.86 7. 44

2.3 AEmEAMRRERE QTL WLILE

3 3 XN R AL VR B Y QTL LA (& 2, 36 2), 7255 10 F1 24 FEGURFAE R A7 & 1 W) A
WFN 5 2 A3 T BLG RN 3 — T BL 4 1 BT i Wk AR SC 1) QTL, H MM 800 {6 7T L&t 45 o Bk 1A
BVE Bk AREA. Si4h, 5 9 35 BUREAS [ 7 8 7] B A I 2 1 A 4 SO JE B 1 0T 0 v B R 2 B
TR W R QTL, 4507 5 KA R/ 40k A BEAS. o 7245 15 F 20 #E 80RE b (Rl h A U 3 1 4> 4 )k
A T 0T A R B RO O SRR T R Y QTL, #0J@ T Co3 Yefa ik, (A2 AW It RA I 1 4 -2 3
M| e HY RS BT U BE AR OGS QTL, HiAy QTL BRI B AR AR AL/, B Ay 22 He DR 42 il i) B s PR,
PR 3R 3K 52 31 PR BT 1 5200



RG0SR o 6
HETE CURAE I R,

W BB H 2 Hofr
0.00~126.15 pmol/g il 1. 10~91. 77 pmol/g Z A, W& ¥

LG,

H— 5 BRI (R D

BT

GipE s

FEEH A IIAH S
1 H Al S b, IR W R 2 R

AW R 2

b R AR

AR R T H S 283 S B TR

-3 Tk

WFRE LI, 3 - T M B i

% 94 XK, F. HERHFERT T L0850 QTL R4 5
LG3(A02) LG9(A09) LG14(A06)
0.0 EM1/MEla 0.0 BRMS-042-2 0.0 EM2/ME10b
2.7 CB10628 12.2 BRMS006 13.0 ME16/EM40b
5.9 E1M7/b 19.2 ME16/EM40a 18.8 OI11-G11
7.7 EM11/ME20d 25.8 E4M3/d 25.2 lr EM2/ME2a
10.3 EM6/ME30b 27.2 BRMS071 31.5 CB10143
12.9 EM1/ME1b 29.9 CB10513 o 418 Na12-D08
15.3 EM1/ME10a 32.0 EM6/ME20d o 492 fir E6M7/b
18.5 CB10092 36.4 EM3/ME16a m - 508 E6M8/b
21.6 E2M3/a 38.9 EM3/ME21¢c z 54.6 E2M4/f
24.3 E2M3/f 40.8 ME16/EM32a o 554 EM3/ME3a
27.6 Na12-Ho9 o 44.2 EM1/ME23d T 579 Ra1-FO6
30.7 EM2/ME11c = 48.2 CB10545b % 59.8 EM2/ME25¢c
34.2 EM2/ME10c B > 49.2 Nal4-C12a 12 634 ME16/EM17a
38.2 EM8/ME60a T 52.9 CB10427 L] > 656 E1M4/a
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Localization of QTLs for Glucosinolate Profiles Using

Recombinant Inbred Lines in Brassica napus L.

LLIU Shui-yan"?, BU Hai-dong"*, QU Cun-min'?,
LIU Lie-zhao'*, WANG Rui"?*, LU Kun'?,
XU Xin-fu*, CHEN Li"*, LI Jia-na'?

1. School of Agronomy and Biotechnology s Southwest University s Chongging 400716 s China ;
2. Engineering Research Center of South Upland, Agriculture of Ministry of Education, Chongging 400716, China

Abstract: A population of recombinant inbred lines (RILs) was derived from a cross between the female
parent GHO6 with higher glucosinolate contents and the male parent Youyan2 with lower erucic and glucsi-
nolate content, and the progeny was selfed for 6 successive generations by single seed propagation. The
glucosinolate profiles were detected in the two parents and in the individuals of the population with HPLC.
Five main glucosinolate profiles [ Progoitrin ( PRO), Gluconapin ( NAP), 4-hydroxyglucobrassicin
(40H), Glucobrassicanapin (GBN) and Gluconasturtin (NAS) ] were identified in each of the RILs. Vari-
ation of glucosinolate component analysis showed PRO and NAP were the main glucosinolate profiles in
the seed of B. napus. Using the genetic linkage map of B. napus constructed by our laboratory and the
composite interval mapping (CIM) method, a total of 11 QTLs for the 5 glucosinolate profiles were detec-
ted in 8 different linkage groups, of which 3 PRO-related loci were detected and mapped in Linkage groups
N10, N14 and N24, respectively, explaining 5. 54 % —22. 02% of the phenotypic variation; 3 NAP-associ-
ated QTLs were mapped in Linkage groups N3, N10 and N24, accounting for 5.88% —10.33% of the
phenotypic variation; 2 4OH-controlling QTLs were located in Linkage groups N9 and N20, which ex-
plained 12.04% and 5. 70% of the phenotypic variation, respectively; and 3 QTLs involving in NAS accu-
mulation were detected in Linkage groups N9, N15 and N21, respectively, explaining 6. 29% — 7. 44% of
the phenotypic variation. Four major QTLs explaining over 10% of the phenotypic variation were found,
including 2, 1 and 1 for PRO, NAP and 4OH, i.e. qPRO-10-1, qPRO-24-3, gqNAP-24-3 and qGBN-9-1,
which accounted for 16.32%, 22.02%, 10.33% and 12.04% of the phenotypic variation, respectively.
These results showed that the inheritance of GS profiles was a quantitative trait under polygenic control,
mainly influenced by maternal effects and environment. Molecular makers closely linked with these QTLs
could be applied in marker-assisted selection of glucosinolate profiles in B. napus.

Key words: Brassica napus L. ; recombination inbred line (RIL); glucosinolate profile; quantitative trait

locus (QTL)
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