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QTL Analysis of the Resistance Gene to CMV in Flue-cured Tobacco
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Abstract: In order to obtian gene closely linked with CMV and cultivate resistant varieties, BC, segregating population was
generated from Taiyan-8 (resistant) and NC82 (susceptible) as parents. The BC; population was used for virus artificial inoculation.
167 polymorphism markers were selected from 2317 SSR markers distributed in 24 tobacco linkage populations and then 62 SSR
markers with stability and significant polymorphism were obtained. A tobacco genetic linkage map was constructed according to
virus test results of 288 BC;. A QTL related to resistance with LOD equal to 2.6 was obtianed through WinQTLCart2.5 analysis. Our
results showed that multiple genes caused the resistance of Taiyan-8; marker 53735 was closely linked to resistance QTL with the
genetic distance of 0.1 ¢cM, which could explain 13% of the variation.

Keywords: tobacco; CMV; SSR; resistance gene

Cucumber mosaic virus CMV
CMV ( CMV
HZ1L-04 CMV F-3 F,
AFLP CMV
9.74 ctM
CMV f2] AFLP SRAP SSR
“« >7[110201201003 JY-03 ]
“« >7 110201002002 <«
2 201203091
E-mail 78149901@qq.com * E-mail yag-100@163.com

2012-12-07 2013-04-02



56

2013 34

HZL-04-1 F-3 F, CMV
CMV
CMV
Barrios"”! CMV
Gil Ortegal® Perennial
CMV
Ben Chaim CMV Maor
Perennial F; AFLP CMV
QTL
CMV
[6]
CMV
Ternovskij Immune 580
CMV Wan'®!
Holmes 5
-10] 8 CMV
CMV
I [11]
SSR Simple Sequence Repeat Moore
PCR
2011 Bindler [
2363 SSR
2317 24
1.5cM 8
CMV QTL
CMV

1
1.1
1.1.1 CMV 8 50
NC82 50 F,
8 ><NC82 50 BC, [ 8 >=<NC82
b 8 288 ]
1.1.2 CMV
15d
1.1.3 SSR SSR Bindler 2011
SSR
1.1.4 2012 4—6
2012 7—8 2012
9
1.2
1.2.1
0.1% AgNO;
10 min 25 cmx15 cm
50
4~5
1.2.2 CMV
1:5
1 3d 2
2 14~20d
GB/T 23222—2008 01 3 5 7 9
6 =100xY. X
/ y [13]
1.2.3 DNA 8
NC82 F, BC,
CTAB DNAM



3 CMV QTL 57
DNA
30~50 ng/uLt! 20 CE&AET
1.2.4 PCR PCR
10 uL 2>x<Mix 5 uL 30~50 ng/uL  DNA
1 uL 2 pumol/L I uL H,O2pL
PCR 95 C 5min 95 C
18s 57°C 18s 72°C 35s 35
72 C 7min 4 C . . 1 MV .
Fig. 1 The incidence and resistance leaves of CMV on
PCR ABI Veriti tobacco
PCR
5 uL PCR 8%
1000V~ 90min  NaOH el
1.3
R OneMap
BC, SSR
0% 1% 3% % TR 9%
WinQTLCart 2.5
QTL permutation times 1000
2 BC;
9) Fig.2 The resistance identification of seedling in BCy
generation
2.1 24 2317 SSR
CMV 10 d 3270 cM 1.41 M
15d 127 5.5%
| 23 CMV QTL
127 SSR
20 d
62 288  B(C
8§ CMV 14
NC82 70 F,
3 11
54 BC,
628.76 cM 38
3 SSR 15.04
8 8 CMV
cM 24
BC, 2
CMV
\ ng\z = } “ e ML 4 S
PLPUESRA I Fy 1) DNA JyBREAT PCR 3 QTL 53735 54196



58

2013 34

gCMV-1
13.2%
0.1cM

—:Bi 3
24.09 Ea03s

LOD 2.
qCMV-1

55117
Group 1 Group 2
175529333
41.39 —] 2301 15.42 -
o784 /H 51289 1208 [\ 21550
23_21[ 2302 S Rl | I,
61114
Group 4 Group B
50539
:g;§ - 52358 50891
10917 s 32.75
796 2046 51253
12.59[ e 54104
60728 28.7 —|
7.56
Batie 52736 53005
51976
Group T Group 8
1341 — CHV-1
54196
Group 10
3 SSR

6 1.50
53735

15.20 — 52864
2254 1309
53094

Group 3

10.48 —@T.SM 72
0868

Group 6

29.00 —f—51059
51984

Group 9

—feo193
ST ﬁ:GOH 3

Group 11

Fig. 3 The genetic linkage map based on SSR markers
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