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Abstract: The genetic evolution analysis of four mainly restore lines for hybrid rice including Minghui63,
Minghui86, Hangl and Hang2 with similarly genetic background were carried out in the paper. A total of 134 pairs
of simple sequence repeats (SSR) were selected distributed evenly from twelve chromosomes of rice (Oryzae sativa
L.). The results indicated that there were a lot of polymorphic loci between breeding varieties under space flight

mutation ( Hangl, Hang2) and original variety ( Minghui86), 39 polymorphic loci with a polymorphic ratio of
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29.10%. The number of alleles per loci ranged from 1 to 4 with an average of 2. 1. The value of polymorphism

information content (PIC) was 0. 37. The four mainly restore lines were classified into 2 groups by clustering. It is

distinction between Hang 1, Hang2 and Minghui 86 when the threshold value is 0. 87. A further analysis on SSR

markers distributed in two sides of marker RM234 which have key gene regions, indicated that there were 5

polymorphism sites from 7 pairs of SSR markers. Bioinformatics analysis showed that those loci have important

biological function in Minghui 86, was mutated under space flight mutation. Furthermore. breeding excellent

restoring line Hang 1 and Hang 2, provided a molecular evidence that advantageous variations are in space flight

mutation for rice breeding.

Key words: space breeding; mainly restorer lines; SSR; polymorphism

FUTL IR S 5 7 A A k[ TR A A
7/ I R € NG R 1 WA BN =1 = RN T S a1 3
AR ARAEY P A AT s AE AR S, SN
Mo T HEAT IARIEHE . TEF IR AR i A E L
Ao FRE M 20 40 80 AT I T e M K 4 75 A2
HA, EdLHEMET RS T R R 1Y
ALK S5 A RAE R i R, RAEAE S EAR R
(AT Ak,

HAp, WURARGH AL H F M E TS5k, Xk
AR HLEE A I 5T AR X A A, FR A R R X A (RS AR
BABEN T RIAEH L, MAESRIFZEN S F4EY
L dAE R AR AR RS B R RS
K b I AR R S 5 R RS8R 1 I 9 L A T
WUV, EAEK, BB FRROICE RN LR, £
S AR R AL EE BRI VE  Be K Z 8P (Restriction
Fragment Length Polymorphism, RFLP). Ba#LY"
25 DNA (Random Amplified Polymorphism
DNA, RAPD)., ¥ F Bt K E L2 &M (Amplified
Fragment Length Polymorphism, AFLP). f#f T
EFRiE (Simple Sequence Repeat, SSR) M T 4F
e K e R 5 =0 AR ICE R AL IR 2 Ak
(Single Nucleotide Polymorphism, SNP) 4] 7>
BT A %) DNA K- (1 25 A b, La %0
Wit 22 XF AFLP ##12F1 267 X§ SSR ric B & T 3
RGBS R 5 R Z (8 B 2 AL, TR
DNA K B TR 5 5 R 22 8] 0515 22 7
Li S55 5 F T 16 %5 AFLP A i %38 i it K #4205 14
KGR LB o3BT J5 e A s R A e, IR R
1t DNA KV E&5 A 2828 55 X, #4F X
S S I B AL Pk 2R A B S5 12 ARk 121 Xt
SSR 5| Pk i 28 ML K 5 2 L TH I T O AR R EAT
SR, 25 R IAE 2 X BN kAR 2 O
RAFGEM ST, MIRBIBELEFMOBFE LR, 75
A AL B K it A5 R S 0 A 1 T I — D IR ABF
58 AWFFER ] SSR 43 T bR ic 8 AR X A7 R T
BN B “WIPK 63, WAR 86, A 1 5 ML 2 57

S5 4 A BA MR AL T SR I 2 SOR R B TR Rt
frigfe ZRAE 4. KAIFE DNA 73 57K 1 X it
KR 578 Rl AT A8 7 S W R A — E )
T TR Ay SR W SR R L R A
DNA JKF b 59728 S AL 4R AR 3

1 M¥5u*

1.1 ##

PEICEL A ML AL 75 52 4 DN HEA ™ K R
)R B 28 58K R B TIRE R (R D, i A
LI Al R I 15 A AR 4 Al 5 B 5 R B O S

®1 HEAETRERMH

Table 1 Mainly restore lines used in this experiment
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Table 2  Genetic distances and genetic similarities for the 4

restore lines of hybrid rice
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Fig. 3 The diagram tree of 4 mainly restorer lines of hybrid

rice with SSR markers

2.3 RM234 BN S SELI M REDEEE
T

P 7 S YRR NG SSR ARid RM234 Xt 4
ASFERHE Z A PRI 25 R o, BIKR 63. B 86
Z A LA, B 63, WA 86 S 1 5. it
e ZRARHEBNEZEEER, #F —HER
RM234 Pi¥f 4 7 X} SSR 514, #6045 5 /R Ho o
5XFTEWIMK 63, WK 86 S 1 5. fit 2 5 =2 HY
A2, MAEWIK 63, WK 86 Z [ A
xR, SRR ERXE, Sl RKIAL Gk
AL S, M2 S RETHBRENES (B 4D,
AW B AT R W X BE S R T 2 119 400 bp,
X BN O S AR R O . BRI
B . BFIE45H & T-DNA A S5 L4 E
B PR g 3 PR

B 4 SSRIIRIEH &ML
Fig. 4 The polymorphism analysis of the 4 restore lines with
SSR markers
E: O1~6 #5ic 4 9 K RM21971, RM21972, RM21973,
RM21974, RM21975, RM21976; @ %4> 5 10 0k B 19 KE i M 22

FIAMRK A B 63, BIWK 86, Mt 1 %5 Kl 2 %5
DNA Ladder Marker,

M 4 100 bp

3 Htibh 4k

3.1 MXRFEEMINENHAR

ZAk, 3R R TR R AR AR R
AT A AR STAAS, MG fTHLEE R, DA% R
B — AR AE Py b b e A = AR LA T
. R B AR B AR R B AR R STk, (1
KT R AR G528 B AP 2 (1 R 78 SR I v, X
HARFHAA LB . 548 N B KA 28 ROCR A F 58 4 42
A R R S5 B A I SR A T R R A AR ) AR
ARKEE. AR AR 180 X SSR 51 ¥
HEATP B, RS 19. 4% M 2B HIRS Y, 7E—



o541 i

A F RORAG R TR R0 S SRS 323

FE KL WA TR A AR 1 o T HLE R g
R SSR i s “RERNG 137 B2 AR R
., R EHG W EEHEMMEAN T 0.35% ~
2.47% . H 2235 A5 7E K RS 3 4L b 5L BE AL 43
AN, ARBEIT RS B 45 R S %A A —
3.2 MREHFTEMRE

S IR W] A% (] 5 AR T R A e R KL I S
Kim, RUEARL . AR kR Pl e 8 A
AR R AP S KR A R PR o SRR R
R T A T RS A A M T T 2 A T
e & A BGRR . REMIISEMRE RN, iRE
SR EMEAMRSNSOR, JFEATLIEF AR
HEN PN E (T L
3.3 REFERHNS

ABEFEEE FH Y 4 2238 K FE B TR R R e
FASKREN R DR B — R, A
HAT R 8L 5, S ASBIF R IR AT 25 8 T
RAF BRI R, AR 2 PR LA T 1 5 5 R
FA IR 86 #E L ARIMEIR 1A E 222 5, il K
AT EF MM 15 5 R 86 AH LLAE K &
EBEMEZ AR IR 2R R
LB SR I A FOKAE 12 Rk B 134
X478 S5 TG BTSSR 51 W, 3RAE T R AR Y
RILE R, d— 1 7 5 YooK i 2 S
RM234 Fisie it T 7 XF SSR 514, £ &40k
B 5 XARiEAE S MR IBEZEEFT M 1 5. M
2 55 EAIIMR 86, WK 63 Z [ AF7E 2 BE .

AR 5T 45 5 B AE — 58 7K b 6 WA T K075 728 48
SPAR SR EE . AR AR 55 2 5 ARFE DNA JKF By
B SE 7 4 e ik KO B2 S A R — D5

AHFGE R SSR 43 F b it AR 4 b7 48 i K e
SPF 175 700 i T R AR AT A AR R 5 RN 22 R) g 22
5o R T B R . RS T BRI
BT L 5. it 25 5 WK 86 Z ] () 25 7 & B,
SSR A Hr25 R R B A ML A T =1 44
FAKAE B TIKE RMERERS 47 2 SR, XA
GEARE A AMRR RIEREAIRF G . B4
A7 (1) SSR 43 hr ic iR i B 22 0] 09 A% 22 L F
— L AP 24 B SR YRR 2 51k
P HEATHE N SSR bRic Z2 ST, I 7
T R OR i RM234 P X3k 2 119 400 bp KB
R B2 R AB AR I 128 SR S L, B[ B
SINTIZ X BN & 2 A EE Y RE A S, 2R B B K
86 FE ML K 7545 ok FE vh 7E HL AT 5 AR W) 2 T RR Y 3

R AT R, BEARREFTRAL S, i 25
PERARE Z . IR B b R 2 A A S5 ik 77
B AR AL T > TR . O IR A MRS K A
O e ) O N U RS R 2 B R T

S E WK

(17 dk#Eflh, i, BmEek, %, WA RIFEZE T MRS R
B[] WA RE, 2010, (7) 0 123—126.
[2] E¥®, ®E, AL H. MYBHEEEMHEHR [J]. =S
&M, 2009, (6) . 1—5, 23.
[3] kW], WK, SAHIE. . W5 KRS 072 7 R ot ik
R (7], Wis AR, 2009, (5)  1—3, 7.
(4] A58, REF, BREM. KBEIMREZEEMES (] 3R
B, 2009, (19): 66—67.
[5] g*imdr, #ImeAk, REHRFLEFMOFREHRE (1] Rkl
B, 2009, 31 (4): 1—3.
(6] HWLE, HameE. MARFMAHERZEY M (1] 7
VA2, 2008, 19 (3): 62—64.
(7] E#aJ5, EHHE, #KE. MRXBEEFMIEER [J] G
LB K24 BRBAM , 2006, 34 (1): 9—12.
[8] wWt3y, ke, W4T, %. RMZAIRILEZ MFEALF R
W5 [J]. B4, 2004, 18 (4); 241—246.
[9] MZEH, #He%, T55F, %. KB KALEMFRIERES
MR [J]. A FRPE M, 2003, 1 (3): 367—371.
[10] CYRANOSKI D. Satellite will probe mutating seeds in space
[J]. Nature, 2001, 410: 857.

[11] =R =, B, % R IEA G b0 B oot i e
(1. bRl B4, 2009, (S1): 39—43.

[12] LUJ Y. ZHANG W L, XUE H, et al. Changes in AFLP and
SSR DNA polymorphisms induced by short-Term space flight of
rice seeds [J]. Biologia Plantarum, 2010, 54 (1); 112—116.

[13] LIY, LIU M, CHENG Z, et al. Space environment induced
mutations prefer to occur at polymorphic sites of rice genomes
[J]. Advances in Space Research, 2007, (40): 523—527.

[14] BAF S BRT5 I , TR AE 45, RRS S Bl RO 25 18] 375 728 28 A8 1R 1
LRSI [T ], PadLAE B 24k . 2003.23(9):1550—1555.

[15] JHAEWE. DNA 4 Fhric i R P IF s h iy A (M. 4t
ot AR T AR, 2005, 249—252.

[16] miAcHl, FBWA, Wz, . RAPD ric 78 46 9 it K 5 A8
BB A (1] L2, 2009, (5): 108—110.

[17] RER, mpl, AW, . AN R0 R Z Mok As
e R A 2 A (1], B ER R S, 2007, 9
(2): 30—37.

(18] FAig, Zyakmt, skiEsE, 45 KEEMBERRNMTEZ
A (] fEmfl K54, 2001, 22 (4 55—57.

[19] HWids, HaweE. MRHEM AR ZMY Lend [ )
Pk 2., 2008, 19 (3): 62—64.

[20] W%, TB5F, MM 5. MY CRIKE R it 1 5 "1k
HHMAD. P ERIERF 2004, 37(11):1688—1692.

(FriE% . WiEH



