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Preliminary Study on the Classification of Maize Inbred
Lines by SRAP Marker Technology

ZHAO Xin-liang' and GUO Ai-guang’

(1. He'nan Institute of Science and Technology, Xinxiang He'nan 453003, China; 2. Northwest A & F
University, Yangling Shaanxi 712100, China)

Abstract: 29 maize inbred lines often utilized in Henan since the 1980’s were used in this study, for
which the genetic diversities and heterotic population were analysized by SRAP molecular markers
technology while the heterotic patterns and their parents genetic distances were also studied. The re-
sults showed: 29 inbred lines were classified into four groups, of which group [l was divided into two
sub-groups and group [l| was divided into three sub-groups, so the 29 inbred lines could be divided in-
to seven sub-groups, which was consistent with the original pedigree. Average genetic similarity coef-
ficient among groups were smaller than that within groups after classification and popularized parental
hybrids most came from different groups or sub-groups. So the SRAP markers technology was reason-
able and valuable for classification of maize heterotic population.
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Table 1 Names of 29 maize inbred lines
No. Inbred lines No. Inbred lines No. Inbred lines
1 22 11 P138 21 29
2 219 12 246 22 9401
3 87-1 13 478 23 7
4 13 14 052 24 7C )
5 58 15 92-6 25 12
6 107 16 9058 26 E28
7 7-2 17 92-8 27 36
8 3 18 248 28 60
9 9212 19 35 29 4
10 340 20 533
1.2 PCR 3 L 0.25% (
1.2.1 DNA - (CTAB) 40% ), 5 ul .
o 6% ,
1.2. 2 SRAP Li Quiros 1 X TBE, 100 V N 3 h,
(2001) B .6 , C+G/DPZ-E
( )k, 30 , . ©
4 b ’ 17
) O, O*l ) ° DpS
o s UPGMA ( Unweighted
. Pair Group Method Arithmetic Average)
2 Li  Quiros N . .

Table 2 Sequences of forward and reverse primers

recommended by Li and Quiros

Sequences of forward primers Sequences of reverse primers

mel :5' TGAGTCCAAACCGGATA -3'  eml: 5'GACTGCGTACGAATTAAT -3'
me2.:5 TGAGTCCAAACCGGAGC-3"  em2: 5'GACTGCGTACGAATTTGC -3’
me3:5 TGAGTCCAAACCGGAAT-3"  em3: 5'GACTGCGTACGAATTGAC -3
me4:5' TGAGTCCAAACCGGACC-3"  emd: 5'GACTGCGTACGAATTTGA -3’
me5 ;5 TGAGTCCAAACCGGAAG-3"  em5: 5'GACTGCGTACGAATTAAC -3’

em6: 5'GACTGCGTACGAATTGCA -3’

1.2.3 SRAP @O PCR : Li
Quiros (2001) B 25
nL DNA 20 ng Mg*" 2.0
mmol/L,dNTPs 0.2 mmol/L,Taq DNA
1.5 U, 15 X 107" mol,
94°C 5 min; 94 °C 1 min,35C 1
min,72C 1 min,5 ;94°C 1 min,
50°C 1 min,72°C 1 min, 35 s
72°C 1 0 min,4C ; System 9700
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Fig. 1 SRAP amplified profiles of 29 maize inbred lines generated by primer pair me5+eml
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Fig. 2 UPGMA clustering dendrogram of 29 maize inbred lines
2.3 SRAP I 2 , I

29 0,1 3 29 7
,  UPGMAC( ) 29 C 3, 1 22, 35.9212, 340,
, SRAP ( E28, ; -1 87-1. 36,
2) . 0. 60 »29 P138; -2 533,
4 s 0.49 , ; -1 219.,9058,248,



e 80 16
3 -2 13, 29, ,
246, 60, 58.478.9401, 4 ., 107, 3, 8085 9058
Reid ; -3 92-6, o 3 s
92-8, 7C O, 72, 7 , s
; v 052, 12, Lan o -3, ,
, SRAP ( ) ,
[7]
o b
248 78599 ) ) ,
b o
78599 m-r
3 29
Table 3 Clustering analysis results of 29 maize inbred lines
Group Sub-group Inbred lines Heterotic group
1 22, 35,9212, 340.E28
Il m-1 87-1, 36.P138
-2 533
I -1 219.9058.248
-2 13, 29, 246, 60, 58.478.9401, 4 . 107, 3 Reid
I[-3 92-6 92-8 7C ). T2, 7
I\ 052 12 Lan
4 19 SRAP
Table 4 Sorts of 19 popularized parental groups of high-yield crossed generated by SRAP
No. Name of variety Parent combination Group for male parent Group for female parent
1 2 052X E28 I\ 1
2 11 13X 340 -2 1
3 90-4 478X 7 IIr-2 Im-3
4 14 478 X 22 -2 1
5 109 107X 219 -2 -1
6 22 3X87-1 -2 Im-1
7 2 478X 7-2 -2 -3
8 8 246X 7-2 -2 I-3
9 31 12X 340 N 1
10 958 58X 7-2 -2 -3
11 23 4 X 7C ) -2 I-3
12 18 248X 92-6 I-1 I-3
13 20 9058 X 92-8 -1 III-3
14 22 9058 X 92-6 -1 -3
15 19 P138X 35 -1 1
16 21 29X 35 -2 1
17 7 533X 7-2 -2 -3
18 4 94019212 -2 1
19 22 60X 36 -2 -1
2.4 o
1990 ) 2.5 SRAP
19 ) SRAP 29
4, , 7« )
4 ) SRAP
o ,SRAP C 5, 5
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Table 5  Average similarity coefficient of 7 maize inbred lines by SRAP
1 -1 -2 -1 -2 -3 N
1 0.7639 0.5414 0.4161 0.3617 0.5383 0.5094 0.3762
-1 0. 8215 0. 6542 0.4783 0.5619 0.5694 0.4509
-2 — 0. 4249 0. 4480 0.4769 0. 3342
-1 0. 7897 0.5634 0.5338 0.4264
-2 0.7018 0.6043 0.5086
IIr-3 0. 6696 0.4838
I\ 0. 7500
SRAP DNA )
PCR o
DNA . SRAP ) NC-I1 ,
17 bp .18 bp 50C SRAP . ,
CCGG AATT .
SRAP (ORF)
, . SRAP
RFLP [1] G Li, Quiro C F. Sequence-related amplified polymorphism
DNA (SRAP) ,a new marker system based on a simple PCR reac-
b
tion:its application to mapping and gene tagging in Brassica
SSR ’ [J]. Theor. Appl Genet. ,2001,103:455~461.
RAPD , AFLP [2] . , ) SRAP
’ o [Jl. , 2003,48(15):1676~1679.
[3] SRAP-PCR
L. ,2004,2(5) :689~693.
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