2002, 20(3): 171 176

Journal of Wuhan Botanical Research

RAPD

1,2 3 T

(1 , , 430072;

2 , 343009; 3 , 614000)
RA PD , 248 (10mer) 18 2
(T-07A T-0/ YD6-05), 6 63 14
173 , ;
(F1)
(F2)

; RAPD;

Q344 4 CA : 1000-470X (2002) 03-0171-06

Genetics Analysisand Identif ication of Hybr id Rice
HL -Type (Honglian-2) and Their Backbone
Parental with RAPD M arkers

DUAN Shi-Hua"?, MAO JiaNing’, ZHU Ying-Guo"~

(1 The Key L aboratory d M OE for PlantD evelgpmental B iology, Institute  Genetics, W uhan U niversity, W uhan 430072, Ching
2 Department o B iology,Jinggangshan N omal College, Ji'an, Jiangxi 343009, Ching
3 Deparment d Biology,L eshan N omal College, L eshan, Sichuan 614000, China)

Abstract: A total of 248 arbitrary 10mer oligonucleotide primerswere screened using RA PD
(random amplified polymorphicDNA ) technique on the genomeDNA sof 14 ricematerialsw hich
included HL -type hybrid rice (Honglian-2) and their parental (T-07A , T-07, YD 6-05), six other
backbone restore lines of M S-Honglian-type, Shanyou 63 and their parental Eighteen primers
produced 173 polymorphic fragnents The results from cluster analysis show ed: Therew as little
genetic diversity betw een sterile lines and maintainer lines because of their smilar nuclear back-
ground T he genome-type of hybrid ricew as inclined to restore lines T herew as large genetic vari-
ation betw een restorer lines and sterile lines, but the genetic distancewas snall anong restorer
lines U sing this RA PD markers, the hybrid rice combinations (sterile line, maintainer line, resto-
rer line and hybrid rice(F1)) could be effectively identified
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RA PD
WwA) BT) (HL )™ 2 (T-07A T-0™ YD6-05
2 ) 6 ,
Grodzicker  (1974) 63 ,
RFL P (Restriction ,
fragnent length polymorphisn)
,1990 Willms " RAPD (Ran- 1
dom amplified polymorphic DNA) ,
) 11
RA PD 2
63 14 RA PD (
[3 7] 1)
1
Tablel M aterialsfor the experiment
No Nane Type Original relation
. ( ) 2 (¢)
1 T-0A QM S-Honglian-type  Parental side of hybrid rice Honglian-2 (¢ )
2 -0 M aintainer line
2 - _
3 Honglian-2 Hybrid rice T-07A (¢ ) YD6-05(< )
4 YD 6-05 2 (<)
Restore line Parental side of hybrid rice Honglian-2(¢" )
5 Teqing Restore line
6 E32-1 Restore line
! R24 Restore line
8 IR64 Restore line
9 64
Ce 64 Restore line
10 CDR22 Restore line
1 63 63 ()
M inghui 63 Restore line Parental side of hybrid rice Shanyou 63(¢ )
12 63 97A (2 )% 63(s)
Shanyou 63 Hybrid rice Zhenshan97A (¢ ) XM inghui 63(¢ )
13 9B
Zhenshan 9B M aintainer line
14 97A ( ) 63 (2)
Zhenshan 97A OM S- W ild abortive  Parental side of hybrid rice Shanyou 63(¢ )
12 DNA HCI (pH9.0), 50mmolA KCI, 0.001% Gelatin,
DNA, 2.5mmolA M gClz, 100 imolA dNTP (
[8] Promega ), 0.4 imolAL RAPD (Sangon
13 RAPD ), 1U TagDNA ( Promega
25 1L PCR , 10mmolA Tris ), 50 ng DNA : 94



3 ( 2 RA PD 173
5min; 94 Imin, 38 Imin, 72
1.5min, 39 ;72 5min PCR (
PTC-100 Progranmable Themal Controller 1D) ( 1B) ,
PCR RA PD 10 o 1.5% ,
2 3h (4 5V /m), ; RA PD
, ) Gel Doc 2000 ,
PCR marker 2 18 RAPD
Table 2 L istof 18 RAPD primers, their sequences
and anplification results
14
5 3 rC
, , 5 3 G TotalNo of Na of
Primer % anplified polymorphic
1, 0 sequence (%) fragnents fragnents
RA PD IST N ei S207 GGCAGGCTGT 70 14 12
D D=1 Nux/(N«+Ny), N « X S208 AACGGCGACA 60 13
Ny y Ny 2 S215 GGATGCCACT 60
PH YL IP3. 5¢ N eigh- S232 ACCCCCCACT 70
b UPQMA (U hted oai S429 TGCCGGCTTG 70 16 16
or rweighted pair group $436 AAGCGACCTG 60 13 10
method w ith arithm etic mean) SA38 GGTGAGGTCA 60 12 10
2 440 GGTGCTCCGT 70 8 7
S1053 CAGCCGTTCC 70 15 12
21 RAPD S1398 TGGTCCAGCC 70 10
Sangon 248 10-mer ’ S1418 CTGGGGTGTC 70 11
18 S1422 GTCGTCGTCT 60 15 14
S1424 AGGGGACCTG 70 12
18 216, 51483 GAAGGAGGCA 60 10
7 16 , S1492 GACGCACTTC 60 9
12 s 216 , 173 S1494 GGTGCGCACT 70 14 12
(70.09% ), ( 2 18 S1496 TCCCGGTGAG 70 14 11
5 RA PD , S1520 TGCGCTCCTC 70 12 9
Total 18 216 173
2 ( tABCD, 3
M 1 23 4 56 7891011121314 M1 23 4 5678 9101112 1314

1 ABC D
(1 14

RAPD

the accession number listed in table 1 on fig 1

S436 SA38 S1398
1'M” DNA

S1496
“ > ”n )
Fig 1 A,B,C andD are the anplified profilew ith primer S436, 8438 S1398 and S1496,1 14 represents

4“ M " indicatesDNA marker: PCR marker,
» "indicates polymorphisn locus
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: ( ) : (el
3 (Fa) RAFD
Table 3 RA PD markers in hybrid rice(F1) and their parental
(F1)/ Hybrid rice(F1) /Paternal
. M arker

Prmer size(bp) T-0A  T-0B Honglé\n-Z YD6-05 M inghu??63 ShanyoS?GS Zhend’na%z%m Zhen§"|a?17-%7A
S436 1700 - + - - - - + i
S438 1560 - + - - - - + )

1150 - - + + + - -
S1398 1100 - - - - + - -
S1492 1200 + + + - - +

1100 + + + - - +
S1496 600 - - + + + +

o+ - ,
Notes + or - representsthe polymorphic state, + present; - absent The reproducible and polymorphisn frag-
mentsw ere recorded

3 , N ei ( 4) ( 2)
( ) ; ,
) ' : T-07A T-07B
, A B
3 $438,/1150, S1398,/1100 , (Gs) , 0.99;
,  S436/1700 ) : ,
; (Fu)
22 :
18 , GS=0.77 14
4 (Fa)
Table 4 Genetic distance betw een hybrid rice(F1) and their parental
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Q 0000
2 Q0 0209 Q@ 0000
3 (0 1813 (Q 1938 Q 0000
4 Q 2998 Q 3282 Q 1447 Q 0000
5 Q3210 Q 3354 Q 3210 Q 2655 Q 0000
6 Q5806 Q 5993 Q 5442 Q 3952 Q 6280 Q 0000
7 Q2998 Q 2998 Q 3427 Q 3282 Q 2521 Q 4920 Q 0000
8 05993 Q 5993 Q 5993 Q 4920 Q 5353 O 4669 Q 4752 Q 0000
9 (03282 Q3282 Q 2193 Q 1567 Q 2929 Q 3354 Q 2723 Q 4107 Q 0000
10 Q 2860 O 2998 Q 2193 Q 2587 Q 3210 Q 4264 Q 2723 Q 4752 Q 1938 Q 0000
11 Q 3210 Q 3500 Q 2521 Q 2257 Q 3427 Q 4029 Q 3210 Q 4669 Q 1875 Q 1507 Q 0000
12 Q 2587 Q 2723 Q 1813 Q 2323 Q 3500 Q 4920 Q 3427 Q 5091 Q 1813 Q 2193 Q 1751 Q 0000
13 Q 1938 Q 1813 Q 2723 Q 2860 Q 2929 Q 5442 Q 2998 Q 5806 Q 2998 Q 3427 Q 3952 Q 2064 Q 0000
14 Q 2064 Q 2193 Q 2723 Q 2860 Q 2929 Q 5442 Q 3282 Q 5806 Q 2860 Q 3282 Q 3799 Q 1813 Q 0423 Q 0000
* 1

* The accession number of materials is the same as table 1



3 ( 2 RA PD 175
07¢ 08¢ 080 1.00 )
T-07A ’
TO7B [1],
| I: ¥l 97B(Zhenshan97B)
21 97A(Zhenshan97A) ,
] _: #1.34: 2 %3 (Honglian-2)
YD6-G5
A 64{CE64) [13]
E #4K 63(Shanyous3) , )
CDR22
TH 4 63(Mmghui63)
E32-1
— Rn ;
515 (Tequng) , ,
IR64
2 RAPD UPGM A
Fig 2 The dendrogramn generated by RA PD ) )
data using U PGM A method (
12 GS=0.88 ), ;
12 3 ; 2 ' '
[ ;1
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!
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