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Application of SSRM arkers in Hybr id Seed Pur ity Test of M aize

L I Xiao-Hui® L I Xin-Hai' L IWen-Huad WANG Zhen-Hua® MA FengM ing YUAN L i-Xing'
ZHAN G Shi-Huang'

(Y Institute o Crap B reeding and Cultivation, ChineseA cadeny o A gricultural Sciences, K ey L aboratory o Crop Genetics and B reeding, M in-
istry of A griculture, Beijing 100081, China; 2College d A gronany, N ortheast A gricultural U niversity, H arbin 150030, China)

Abstract The polymorphisn of 21 maize elite inbred lines and 13 hybridsw ere analyzed w ith SSR marker
systan. Fifty-eight out of 220 pairsof SSR primersw ere selected, w hich gave stable and polymorphic am-
plification profiles Basically, the anplification bandsof hybridsw ere complenentaryw ith that of the par-
ents Thirteen hybridsocould be distinguished by combinationsof two or threeprimers selected and statisti-
cal analysis The rapid DNA extracting procedure from single kernel was established The experiment
show ed that SSR technique could be effectively exploited in hybrid seed purity test of maize
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21 TrisHCI, 50mmolA KCI, Q 001% Gelatin, Q 5
: TagDNA , 2 5mmolA M gCl, Q 15
12 mmolA 4-dNTP, 10% , 0 25 molA SR
cta U DNA PCR , 20 ng DNA 15 1L
PTC-200 PCR (M J Research, W ateroon, MA) (Sigma),
10 1L 10 mmolA
1 21 13
Table 1 The 21 inbred linesand 13 hybr ids of maize
Code M aterial Code M aterial Code M aterial
1 7884-7 13 340 D an340 25 108 N ongdal08
(X178% HC)
2 9Benyu9 14 13 Yedan13 26 HC
i ( 340x  478)
(7884-7x M 017) (Dan340% Y e478)
3 M 017 15 478 Y 478 27 7922 Tie7922
14 Yandan14 16 3 Xiyu3 28 2  Yayu2
(M 017x ) ( 478x 502) ( 7922x S37)
(M 017x Huangzao4) (Ye478x 502) (Tie7922x S37)
5 H uangzao4 17 502 29 S37
6 2 Yedan2 18 K12 30 S7913
( x  107)
(Huangzao4x Y el07)
7 107 Yel07 19 902 Shandan902 31 4  Huayu4
(K12x K22) (S7913% HZz85)
444 20 K22 32 HZz85
9 19 Sidan19 21 319Qi319 33 968 Jinhuang96B
444x M 017
10 M 017 22 50 L udan50 34 36 Jindan36
( 319x 92) ( 9@Bx  9-21)
(Qi319x L uyuan92) (Jinhuang96B x Hai9-21)
11 2 Zhongdan2 23 92 L uyuan92 35 9-21 Hai9-21
Mol7x  330)
(M 017x Zi330)
12 330 7i330 24 X178
© 94 DNA 5min, 1 , 1800mL 1x TBE 85V
;94 DNA 1min, 60 , 40min PCR , 5
2min, 72 2min, ul 0N , 1h
35 : 72 5min 4 10% 30 min, 2 3
min), Q 1%A gNOs 30min,
13 (4 5%) 1, 3%N a:CO s ( 200 il 1%N a2S0)
Bio-Rad ( , 10%
38 anx 30 anx Q 04 an), 4 5% '
7S mL, 8 4mL 40% poly-
acrylanide (acrylanide bisacrylanide= 19 1), 14
7 5mL 1x TBE , 33 759 , 19 mL SSR , 01 9
ddHO, 754 TEM ED, 75 1L 25% A PS(Ammo- ' 1,
nium persulfate 25% w /v) TBV ED 0 9

APS , 30min
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> SR )
58 ( 2); 195
21 , 336
SSR M aize DB 2 8 195 21
(2000), Sangon SSR DNA ,
21 DNA 220 ,
2 58 SR
Table 2 Fifty-eight SSR primers
SR SR
SSR primer Bin no No alleles Size range(bp) SSR primer Bin no No alleles Size range(bp)
phi056 101 4 84-93 phio48 5 07 3 157-169
phi097 101 2 97-100 phi058 5 07 2 148-151
bnlgl76 1 03 3 183-220 phi085 5 07 3 70-90
bnlg439 1 03 5 413-417 phil28 5 07 3 100-110
uncll24 1 05 3 76-83 phil26 6 00 7 142-172
phi002 1 08 2 151-153 phio77 6 01 7 124-144
phi037 1 08 3 130-158 phi078 6 05 3 122-158
phiOll 1 09 2 110-122 phio81 6 05 3 160-169
phi055 1 09 3 103-112 phi070 6 07 2 78-83
phio64 111 7 69-101 phil23 6 07 2 143-147
phil20 111 4 64-88 phi057 7 01 3 145-151
phi083 2 04 3 126-134 phi034 7 02 4 120-141
phi090 2 08 2 141-151 phill4 7 02 4 135-163
phil27 2 08 3 112-128 phill6 7 06 4 151-173
phi374118 3 02 4 417-435 phill9 8 02 3 162-170
phi029 3 04 3 149-170 phill5 8 03 3 93-113
phi036 304 8 63-91 phi014 8 04 2 157-163
phi053 3 05 3 170-186 phil2l 8 04 2 99-102
phi073 3 05 3 90-99 bnlg162 8 05 5 225-255
phio47 3 09 2 140-143 phiol5 8 08-8 09 3 82-102
phi072 4 00 4 110-138 phi080 8 09 5 140-165
phi074 4 04 3 89-95 phi028 9 01 3 63-78
phi096 4 04 2 102-112 phi017 9 02 3 101-107
phi026 4 05 6 80-110 phi022 9 02 3 124-148
phi086 4 08 2 70-73 phiO61 9 03 2 80-88
phi092 4 08 2 120-128 phiO65 9 03 4 132-152
phi019 4 11 3 93-99 phi059 10 02 2 147-156
phi076 4 11 4 330-374 phi050 10 03 3 80-88
phill3 503 504 4 120-336 phi062 10 04 2 161-164
22 SSR , “
21 1 , 1 9( 2)
, 14 (4) “ ” “ ”
phi029 (1 968 ( 33) 2 , 1 36(34)
” 13 ” 13 ” 4 13 143 ” 1 ”
! SSR
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, 13 ” Sm
, 1 902(19) 108(25)
M123456789101112131415161718192021 22232425262728293031 3233 3435
MI1234567891011121314151617181920212223242526272829303132333435M
”, = o A e b -
12 phi029  phi374118 SR
M (@X174/ONAFI)1 35 ( 1 )
Fig 1,2 SSR profile of the amplified bandsw ith primer phi029 and phi374118, regectively
M : molecular standard (&X174/2ONAf1) 1 35 M aterial code same as in tablel
3 phi029  phi374118 13 SR
Table 3 The fingerprinting of 13 hybr idsamplif ied by phi029 and phi374118
L ane
Primer 2 4 6 9 11 14 16 19 22 25 28 31 34 M (bp)
phi029 0 0 1 0 0 0 0 0 0 0 0 1 0 170
1 1 1 1 1 1 1 1" 1 0 0 0 1 153
1 1 0 1 1 1 1 0 1 1 1 1 1 149
phi374118 1 1 1 1 1 1 1 0 1 0 0 0 0 435
0 0 0 0 1 1 1 1 1 1 1 1 1 433
0 0 0 0 0 0 0 0 0 1 1 1 1 429
0 1 1 1 0 0 0 1 0 0 0 0 0 417
* the brightness of anplification bandsof hybrids is the synpathetic reponse of that of the parents
23 SSR (25) 2 (29 ) phi029
phi029 , 13 ; 2 (6) ,
5 , 9(2) 14(4) 902(19) , 4  (31)
19(9) 2(11) 13(14) 3 phi374118 , 13
(16) 50(22) 36(34) ; 108 6 , 14(4) 2
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(6) 19(9) 2(112) 13(14)
3 (16) 50(22) ; 108(25)
4 (31 36(34) ;
phi374118 9(2)
, 902(19) , 2 (298
phi029  phi374118
5 , 9(2) 2 (6)
902(19) 2 (298 4 (31
2 ,
phi029  phi374118 108 (25) 4
(31) 36(34) 2 (28 2 (11
, 5
; phi048
13 SSR
: X=Zla- e/
SE, o= Q 01
X
ai, €i
a e ,

sE=1 [Z(a- &% Z(e- °]/(n- Dn

v N

phi029  phi374118

“habliy

50(22)

108(25)

2 , SE= Q 272, X=7 353
ta 01, 12= 3 055, 50 108
DNA , ,

2 4 SSR
DNA (100 ng L anbda

), DNA ( 3);
PCR , ,

, 1 5 43 47 108

20 24 , 28
108 SSR DNA

, DNA PCR

YT I T LT e

Sa s be B o MG e
"2 4

31 SSR

3
Fig 3

SSR

DNA

58 SSR

32
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, “ "SSR , DNA
M1234567891011121314151617181920212282425262728293031 21335363738 39404] L3 4445464TM
e s *—— -
4 108 SSR
Fig 4 SSR profile of Nongda 108 hybrid, parental lines and mixed seeds anplified by phio72
1 5 178, 6 42 43 4T HC, M:
1 5 malelineX178, 6 42 hybrid NongdalO8 and mixed seeds, 43 47. female lineHC, M: molecular standard
33 SSR
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