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in M aize

WANG Feng-Ge' L U XianDe" WANG Zhen-Hua® ZHANG Shi-Huang" ™ L I Xin-Hai'
YUAN L i-Xing® HAN Xiao-Qing® L IM ing-Shun*
(* Institute o Crop B reeding and Cultivation, CAAS; Key L aboratory of Cragp Geneticsand B reeding, M inistry o A griculture, AMB ION ET -

China L ab, Beijing 100081, China; 2College o Agronany, N ortheast A gricultural U niversity, H arbin , H eilongjiang 150030, China;
3Tangshan Institute o A gricultural Sciences, Tangshan, H ebei 063001, China)

Abstract The genetic linkagem apsw as constructedw ith sixty-five SSR markers based on amaize popula-
tion consisting of 184 F2 individuals from cross HangZao4 (resistant) x YelO7 (susceptible), ocovering
1333 3 dM on total ten chromosmesw ith an average interval length of 20 5dM. The population of 184 Fs
linesw as evaluated for SugarcaneM osaicV irus (SCM V) resistance under artificial inoculation W ith the
method of composite interval mapping, threeQTL conferring resistance to SCMV w ere identified on chro-
mosome 3, 6, and 10, L inkedw ithmarkersphi053, phiO77 and phi062, and explained 17. 8%, 6 1%, and
7. 0% of the phenotypic variance, regectively. The gene action w as additive for theQ TL on chromosome
3, while partially dominant for the QTL on chromosome 6 and 10 No significant epistatic interactions
w ere found betw een Q TL s by themethod of multiple intervalmapping, and threeQ TL s together explained
3Q 2% of the phenotypic variance

Key words M aize; Genetic linkagemap; SOMV; SSR markers QTL

(ZeamaysL. )

* : (AMBIONET) *
(1975), , , :
Received on ( ): 2002-02-05, A ccepted on( ): 2002-06-25

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



70 29
(M aize Dw arf M osaicV irus, MDMV )B 13 DNA
U Shukla ' MDMV B ctag ™M DNA,
(Sugarcane M osaic V irus, SCMV ) (DU 640, Beckman) : 4
ts] ] SOMV M DB
14 SSR
, 10 W PCR : 10 mmol A
TrisHCI, 50mmolA KCI, 0 001% Gelatin, 2 5
MDMV-A SOMV mmolA M gClz, @ 15mmolA dNTP, 10% ,
(s 7] (8l MDMYV B Q 25 ymolA SSR , Q5 TaqDNA
, 20 ng DNA 20
e - (Signa) 94 5min, 1
MDMYV B ;94 I1min, 60 2min, 72
SsaMV (MDMV B) 2min, 35 ; 72 5min PCR
QTL SR PTC-200 PCR (M J Research)
; SOMV 4 5% ,
QTL , , ®x174/H aelll
MV 15
F2 3
1
2 107 0 1
11 -, SR
1998 mapmaker/EXP 3 Ob (LoD =
( )x 107( ) 30 r=0Q 4 “ Kosambi”
F1 1999 F2 , (v ) SSR Bin map (M aize
6 7 184 , 2 3 DB)™,  “map” QTL
DNA F: Fs 2000 cartographer vV 1 30, (walk
184 Fs , 2 geed= 1 &M ; W indow size= 10 00 oV ; back-
, 4m, 20 MV groundmarker= 5; M odel: 6; Regression method:
: Foward & Backward ; LOD= 2 80) QTL
12 :
121 (walk gpeed= 1 dV; W indow size= 1Q 00 oV ;
MV background marker = 5, Model: 6, Regression
, method: Forward & Backward; BIC: c(n) = In
Mol7 3 SOM V (n)) QTL , QTL
M ol7
122 )
Q 1molA (pH= 7 0) 2
500 21 SSR
, 3 4 ,5 6 SR Binmap'*? 230 SSR
; , 70 :
20 F 65
123 ol : SR
6 , 1333 3V,
= [X( x )/ 205 (1) SSR Binmap , 3
( x ) ]x 100% 8 10 SR 2

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



QTL 71

bnlgl621 4 umn c1366 (phi064 umc1331 phi024 umc1365 umncl805
1 9 8

CH-1 CH-2 CH-3 CH-4 CH-5

Dist.(cM) Marker Dist.(cM) Marker Dist.(cM) Marker Dist.(cH) Marker Dist.(cM) Marker

P A

TPhi036 g .10-{TPhi%6100 Hbnlaliqd q—mooa H-phi0n24
irtelatorr o 0 11.901 X
36.80 ; : 30.30 runcl365
-phio29
Hunc1160 .80y ios3 7,90~ umciés2
67.20 n?sgllg ;mo Thnlalé2l go a0
29.607 9.70 _m‘"cl:f::o 31 .90—1
Tonlal?6 10.60
17.70 12.10-] 1959 bn1a197 [ on1e430 Hbn 19653
Hbnlo439 . H »e1065 28.10—
23.60] 26 50 | "
H-unc2025 12.70 “‘d.
Hbnlg198 +Phi08?
18.00—
47.80 30.90 j"phiﬂss
[-bnlsltizo
Tuncl128
22.30
+-phioL1
54.90-
H-phi064
13.30
E’mc1331
o o cH-8 CH-9 eH-10

Dist.(ci) Marker  Dist.(cM) Marker Dist.(cH) Marker Dist.(cM) Marker Dist.(cH) Marker

7.0 143 el 545 "uncl858 Tunc2?9
phil26 - -
8.20 la161 19.00 18.40
35.20 H-phi014 Tbnlgi724
19.70 14,90 L
4.90-ftnlal? Tunc1066 Tonle280 59 60—
31.30- 26.407]
Tehill9 [Phi02?
B 9 10_'”\1&1015 15.20-
19.80 28.80—
i 1805 Funcl366a
26.00 30,40 . 16.80-“
00 Tuncl366h
. Tphi32s1?s 5.90 —_Tphi233376
Tphi299852 U T-phi080
v ¥ 45.90
Tumci2??
1 SR QTL ( )

Fig 1 SSR genetic linkagemap and QTL mapping for resistance to SOMV
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Table 1 QTL sfor resistance to SCM V detected by camposite interval analysis
Bin? SR 2 LOD 9 Gene effect ? o
QTL Chrom. M & distance Gene R?
SR loci (V) LOD?! a LOD? d [d/a] action
1 3 304  phios3 - Qa8 a2 91 - 1081 Qo 114 Q11 A 17. 8
2 6 6 01  Phi077 - 19 34 32 - 515 Q2 - 228 Q 44 PD 61
3 10 10 04 Phi062 -39 34 33 - 550 a3 - 176 Q32 PD 70
a) , SSRBinmap  h) SR QTL LOD + QTL SR
- QTL SSR ¢) LOD?, LOD? LOD ; a , d , [d/a]
d) A: ( =0 Q2); PD: ( =Q21 Q80);D: ( =Q81 120); OD: (
> 1 20) e QTL

a) Binswere detemined from SSR Binmap b) The distance betw een the nearest SSR loci and themax LOD loci of theQTL. A posi-
tive value(+ )meansQTL loci below the nearest SSR loci, w hile a negative value (- )meansQTL loci above the nearest SSR loci
c) LOD'and LOD?were theLOD sworesof aand d, repectively; a additive effect, d: dominant effect, [d/a]: dominant degree
d) A: additive (dominant degree= 0 Q 2), PD: partial dominant (dominant degree= Q@ 21 Q 80), D: dominant (dominant degree=
Q 81 1 20), OD: overdominant (dominant degree> 1 20) e) Percent of phenotypic variance explained by each QTL.

2 QTL
Table 2 QTL sfor resistance to SCM V detected by multiple interval analysisand their effects

SR RACYD 9 Gene effect ¢ X

QTL  Bin? SR M ap Gene R?
Chrom. loci distance LOD' a a% LOD? d d% [d/a] LOD® da da% action
1 3 304 phios3 - Q8 395-998161 Q12 225 Q4 Q23 PD 16 5
2 6 6 01 PhiO77 - 19 134-58 67 Q04-12 Q1 Q22 PD G 8
3 10 10 04 Phi062 - Q9 15 -62565 Q01 77 Q1 Q12 A G 6
2% 3 Q08 278 Q3 Q3
Total 302
a b) o d e 1 LOD® DA LOD da DA da% DA

Notesa), b), c), d) and e) were the same as in table 1LOD3were theLOD sooreof DA effect da%: Percent of phenotypic variance ex-
plained by theDA effect of wo QTL s
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