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1 51 5§

H 2001 FEFATE AR E 8 53 5 R AR S S KRS (Oryza sativa L) P2 A28 5 YISk B N L4 9
1o R AR T I G AN WS 2 L B S R AR R A N DA R OK RS T AR R R B R
AT DL A W A KR E , A B 0T LU 5 AR W kAR mT DRSO st 78 S5, (HJ2 , 3K 2648 S 1 11 3
A TE R RAER R A st e W Bk T 8k, RO AR R T A R m RS TR B R SRk
PR AR Ay FE A AT REAE B AR b O S AR AR R AN A e Ak 3 AT LUK Sy U — B i 1E R A
H AT i He 5 AR AF 90 B 2 22 1 220 1 [m) R 248 S 1) 7 A I 5 |l T st A% 0 L ) A8 AR BT 5 LR 1

F 1999 4F & IR AS AR LR, 3041 — BLOR FH 2R 82 [ 32 ik 5 1 K 8 B 7 g S50 M4 RE 2R A7
K e AL BT R . KR 1 R B ) — P RN S 2 SR Y e BE A MR Y L s ) O Y T BB 1 T DA
HEBR o 0 A5 o P PR — o B % A5 30 00 SR A o AT 0, 0 e g Ak B | A 6 A T T R Ak
AT B A A A 70 R KO e 2445 31 1Y I R 7T A2 — P 2 B TR A

SRS AR S 1 7 A TR A W AR I R B X AR BEAT A e AR 2 SR 2 A L Ay AR
Py 2 0t 5 I T DRl A R T T

o TFAEY ST FBod , W B & 75 X [H P18 £ 5 M (Inter Simple Sequence Repeat, ISSR) 43
Br B A BORBEAE TR, RO R G E AR PR RO A . R S iR 19 DNA SR 58 w] #4753
Mt FERRE R IEFT DNA B0 95 B0 F - ISSR 43 #7 AT DL A A 5% 3 D skt L i At 42 L S IR 4
I 2SR, H 1994 4F Zietkiewicz #37 ISSR J5 ¥ IOk, B 83 b F T J5 BEA W24 0F 5% o
Tl A E W) 0 53 28 FR G0 5 OS5 D5 T, I Dy aly st % TR 3% 0 T HL . AR /KA b W T ISSR X 4% 1l X 1Y
B A KR B i P A T S ) R AR A Ak
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WFE T4 L HERE 38 5 pl Bt M 4 5 bl DX AR Bl 2 B 58 B it . T bR i ) BE AR REAE AN R

B 7 R LSRR T 95 om, BRI BT, M EITRER 43 BE T K 19,5 em, AR, TR
i 18.3 g, LT,

EEHE 38 MRS S Bl P XRR R 85. 5 em, BRI BN E TR SR, M BERR 25 A 17 em, ARRLIRLH
VEHEERIE , TR E 28. 0 g, FR Ak hr B,
2.2 BEAEFRE

(1) B A BEAEE . S R AT BB 800 mL) T8l 1 2 A% 3R /K I 30 28 48 Fn il 3 | e g 4t
Pl R G

(2) JIn AL BET7 5 A FE b B8y 5 RN ER AR 38 S fE R R R AP 4 h, 4R )5 LA 75~300 MPa K 1 7)
e R P A B R FE R ) 4~8 h JFHIE .,
2.3 mESHEER
2.3.1 #AH5wmEgE

e A RS R A w7 A 2E B BT M R IR B 4~5 RS K AR B L & b RE L R R
FEECEETE 100~1000 #RASGE, RO b 72 4% 5 Mt &2 6 IR R 25 S5 #F . T A K R ad sk 45 Ak ak
AR A, F2 B A S BRI AR S AR R RL Bk Lo BE AR R R L TR E A i R R TS S
A L 75 5878 S 1) 3845 FIERR A Ve o 70 B B 00 300 A ol 3 0 R i 7 WA I SRk i . X BRI R A ) 2%
P FiAE
2.3.2 Amskie

Xof ol R 98 A A R AC BRI AR, TEFEE 37 A I 25 R JH S A AL , ™H FI 52, 0 IR b B4 1 B R 38 5
T2t 10 fR4al, RAKRBAR NG 8 Raifh, AFEMEARKFF I 6 CTFRBIRAE.
2.4 HREEFIRXEYEZSSME(ISSR) S H
2.4.1 DNA #1%&

BOKREFP 7 % 28 5 B4 A 29 3 g 2R JH CATB ¥ (BEIL Doyle 2500 JEHUEE §h 1Y B DNA, 548
A0 3 ' BE VA N 5 20 B2 RNk B2 J5 1T T ISSR-PCR 473,
2.4.2 PCR A B 5 &k

PCR R 7E PTC-200(M] Research) PCR Y b #47. RN AZRIL 20 pL. Hp 10 X buffer 2 pL,
100 mmol/L #J ANTPO. 3 11,10 pmol/L B 514 0. 3 pL, FEEE 0. 4 pL.1.5 ] Taq f.25 mM [
MgCl 1.9 pL,#) 20 ng DNA, I ZEK 2 20 pl,

ISSR-PCR [ F2 )% : 95 “CHUAEPE 5 min, SRJGFEANT 550F 35 DG .94 °C 45 s,50~53 Ci k
40 5,72 CHEMP 70 s; )57 72 °C 7 min $EM, RN P97 4 CFRAE, Taq B-E5 N Promega 2\ A
7 i

PCR #3477 WA 2. 0 %0 Y BB M e e b LTk 43 25 . BEMCIRE A& 1 X TAE HL UK 22 Wil (Tris- & R~
EDTA, pH 8. 0) i HLIKA CRRIK A R AL 5t — X8R ) 24E 77, DY Y2 [133A A rf, Jf Db 5t K af AR
A BRZF 100 bp DNA ladder (100~1500 bp) A3 F4ric . BEASHEEER LT e A 5 V/em, 4
TR W AR /R PR B HIVE 2 2~3 em B AF IR ATK, RILZ 5 (EB) YL 8 547 . DNA F Wi fli I 28 S0 4% G
A3 HLEE IR 1% 2 45 (Lab Works Soft Version 3. 0; UVP, Upland,CA 91786, USA) M.£Z .id 3.

3 & R

3.1 KEEHTR

Zofm EAL RS L N 2 FhJE LG AR IRAS O AN AR MR B AT AR A Bk LA BERE O B DR TR
LB KB ERPUE SR — A s F B & T AR, ik B S AR AR B A AR B P i B
BT 5 CYXZ) A H SRR T 3 A SRR AR A — A K (YBO) \E L% (JWB) FIE R F DL K& 4 Ff
FRBEHRER — AT EBRAJAH EAKJBO ME AT H A& R AR AR WSk [1]5 A



5430 TR U2 R AR R L 5 RS MY ISSR 2047 307

ERRE 38(BJ38) 5 AT PRI AR I AR IR —— B2 R (BZS) ALEEZZ K (JBXD . 3R 1 81 13X 2 S8 AR 1R Ay
BRI [E] KL P 1 3R 4% b S AR R 5 Tt M 2 T O AR LG AR

K1 EMEBRTERRE HARBESREG

Table 1 Origin, times of emerge and stability of pressure induced rice mutants

Mutant Origin Treatment Emerge time” Stability (Generations)
BZS BJ38 78 MPa/4 h 1999E 11

JBX BJ38 300 MPa/2 h 1999E,2004E 11

YBC YXZ 78 MPa/8 h 1999E,2000E,2001E,2003E,2004E 10

JWB YXZ 78 MPa/8 h 1999L.,2000L 10

YBY YXZ 78 MPa/4 h 1999E,2000E Sterile

ABY YBC Differentiation 1999L Sterile

JBC JWB Differentiation 2000E 9

JAH JWB Differentiation 2000E 9

IBY JWB Differentiation 2000E Sterile

Note: Number stands for year, E stands for early crop and L for late crop.

(Differentiation)
—» (YBO) » (ABY)
=% (JBO)
(HP treatment) (Differentiation) ;
— (YXZ2) » (JWB) ==--p (JAH)
( Control) E
Lep (JBY)
—» (YBY)
—> (JBX)
(HP treatment)
— (Bj33)
(Control) Ly (BZS)

P12l S ot ) SR R

Fig. 1 Origin of the mutants

A R AR AE 1999 4F 2 2004 4F 1Y B AT I3 0 A Rl R v A I BE L AR B AR E IR A 2 h
Jii +78 MPa i 8 h i A8 JLARARTEAE 6000 2 A7 » 2 S 06 T B AR A i 1 — 78R . R 2000 4F L3 M AR
i B — R A AN TR Z A0 R DD U BUA R AL AR LA Rk AU MR i A A By B, 58 &
o PO R R R ROK AR A BT B R (E R R P B DO PR R 22

G AR R AL SR EL T WL AR 1999 A MR A 2000 4F R e TR AR BE b e A e TR AR B 2%
PFSBEARMA ., %2 5 R 22, 1999 4R 3R 1Y R AE B BHTE 2000 47 . 3 Ff AR i 0 35 1 & 1k
UJAH) EEZERKMEAE 3 ME RS2 R, b BB KM BB G M b B AR M. H
FLJC WA B 7R LS B R R I R 20 BRI R

X3 AARERAL, MEAT EATMEAT , BRI A BRI BRI S 150 H b T
P A JEU R 2R BE DR AT B R .

MGl B 38 5045 BB A2 Rl (TBXO B 20 B Z& 1524 300 MPa 2 h, 2% S5 i B2 fie K, bl BE A 98 78 hy
HIRE  BR = 3I0 18 con s ) BEXCRLE AR Wi N 4 ~5 % BT 1999 4F i B, O Ak RS (U7 5 1Y
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—Fk. 2004 4F 5L LAAH [A) AR B B, AR 5 R 0 3000, ARAUMMAR B A R A b B (3R 2).

F2 KESEAIE(ERE 38 S)RTMEFME
Table 2 Characters of new mutants from

high-pressure treated rice variety of BJ38

Mutant Height Plant shape Grain shape Ear length Emerge time” Weight/1000 grains Leaf shape
BJ38 94 cm  Loose,tilted stem Round 16 cm Control 27.5¢g Narrow
BZS 100 em  Loose,tilted stem Round 16 cm 99E 27.5¢g Narrow
JBX 112 em Normal,erect stem Long 30 cm 99E,2004E 32.0g Longer and broaden

B L (BZS) T 1999 4F FLik y ek 38 52 78 MPa.4 h ZLFEARAS S BUHIR AT 20 d 2245 2 4h, H
PR R R A B AR AL . AR )TN B 22 AR 12 58 AR AR AL TR DY A S R SRR X H A AR E L (AL
Ji 7 Ml Bt M A4 56 i DX RN A, U — BB 2 R AR T 10~20 d. H ETE 2 B 5 48 B i IXCR B
PR & S AR T 20 d R ERE R .

3.2 MEBEEERFRIIXEYEDEME(ISSR) S

XF 10 ANFE S IEAT TR PR E Y 5 X Y8 2 A (ISSR) /M, #E d o B 1 s ir e B PR I 1) 7
AFERE, AT RS A O (] AR R Al B T A 4R 4l 6 AR (YXZys s BI38ys ) Hl 10 AR (YXZyio s
BI38wo) BIFE S o B AR K f 45 3 2e Rk 10 18 CYBCao ) B FE S AT 2004 4F 5355 37 B A9 28 25 1A
(YBCwi)» VAH % 5 a J5 #5505 BT J0 45 1 58 72 & Popd BZS
A5 LAHT A A R R

M 100 A~ ISSR 514 Hh i € i 10 > RE 6% 4 3

—_
Y BT I LA A X B 2 5 W (LR 3) X T Pop6 JWB
HUR KRS DNA #EA7 973, 971 i 162 2 2 54 Pop5 JAH
Sy PR R R W K NAE 0. 3~2.5 kb Z [E]. X Pop3 JBX
R X1 5 9 BB B 8 E RS B o VXL
T

Popl BJ38y,,

Pop2 Bj38y,

F18 T 5P B v, B AR RO B D 7R 112~ 140 2 T
[k O,

HRAE ISSR 43 1 45 AL, FI JH 42 11 54 (Popgene Pop8 YBC,,
V1. 3D 35 & F A B 388 % BE B (Genetic dis- B 2 R KRS MR B 24 7 1
tance) Al i E —E P (Genetic identity) (W3 5), If Fig. 2 Cluster tree for the different rice varieties
S R BT L (B 2)

Popl0 YXZy,

Pop7 YBCyy,

£ 3 ISSRE| ¥R
Table 3 ISSR primer sequence

ISSR Sequence ISSR Sequence
ISSR-809 (AG)sG ISSR-840 (GAYT
ISSR-810 (GAsT ISSR-844 (CTH)sRT
ISSR-811 (GA)$C ISSR-864 (ATG);
ISSR-812 (GA)s A ISSR-885 BHB(GA):

ISSR-823 (TOsA ISSR-889 DBD(AC),
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R4 FHEMERTEINE ISSRPEZFFEY FIEFHFHESTUESH

Table 4 Total band number, distinct band number and polymorphic coefficient of the control-mutant pairs

Variety pair Total bands Distinct bands Polymorhpic coefficients/( %)
BJ38, BZS 129 34 26. 36
BJ381, JBX 140 61 43.57
BJ38; BJ38y, 112 6 5.36
JWB JAH 126 35 27.78
YBC,, YBC, 120 3 2.50
YXZ JWB 134 39 29. 10
YXZ1o YXZs 117 7 5.98
YXZio YBCy, 134 36 26. 87

x5 ARKEHHBZENEEES(ET)5E8EF -8 (HFE)

Table 5 Genetic distance (below diagonal) and genetic identity (above diagonal) of the rice species

Sample BJ3810 BJ38s IBX BZS JAH JWB YBCi YBC, YXZ1o YXZs
BJ381o 0.9630 0.6235 0.7901 0.5309 0.5864 0.5864 0.5926 0.5802 0.5802
BJ38s 0.0377 0.6111 0.7901 0.5185 0.5741 0.5617 0.5679 0.5802 0.5679
JBX 0.4725 0.4925 0.7099 0.8210 0.8519 0.8025 0.7963 0.8704 0.8580
BZS 0.2356 0.2356 0.3427 0.6049 0. 6605 0.6728 0.6667 0.6296 0.6296
JAH 0.6332 0.6568 0.1972 0.5026 0.7840 0.7593 0.7407 0.8395 0.8519
JWB 0.5337 0.5550 0.1603 0.4148 0.2434 0.7654 0.7469 0.8086 0.8210
YBCio 0.5337 0.5767 0.2201 0.3962 0.2754 0.2673 0.9815 0.7840 0.7840
YBC, 0.5232 0.5658 0.2278 0.4055 0.3001 0.2918 0.0187 0.7654 0.7778
YXZ1o 0.5443 0.5443 0.1388 0.4626 0.1749 0.2124 0.2434 0.2673 0.9506

YXZs 0.544 3 0.5658 0.1531 0.4626 0.1603 0.1972 0.2434 0.2513 0.0506

4 T e

HTRGEKEMFad 2N ESZ AL LM, 2mEaiG M. ISSR 4 R s 8 & 55 6 10
(Y XZis) FEE 10 48 (YXZyiyo ) Z 0] B 38 AE BB BS R 0. 050 6, HEHE 38 45 6 1R (BJ 38y ) A4 10 A8 (BJ38y10)
Z AL BE B S 0. 037 7., T — AN [R) 4 BE 22 A1 f 38 A% 6 B RBCR T 0. 13, EREAHTE L, B
SbF R 0L E . P SRR R I AN AEAE I AR L ) B BT R D AR B AR A R BT I A T SRR
o WNE A K = AR (AR B 25 A28 78 MPa4 b, B F A7 R i 90 %6, AT LA SE 4 HEBR He 7 i 1 1) 7] g

XPECEE 1 AT 2 0T LR B, 56 F IR A5 AR IR 22 (R ISR 4% G &R L SE B R R 5 ISSR 43 A 1 45 2 2 A
WA U B 58 AR DR S pR R R 26 0k R AR B A . TR R 2 v, 1 g B R Sk A R RURD R R A
L RE Rl R R AR 22 [ F 38t 1 E B R AR T 0. 34, [FI S M B it A2 M5 B8 RBUN T 0,31, HIR B/ LR
G B A F 2R G B8R RN TG 55 A B 8 A b D R . RE S Rl B TR B N R B X R A
P22, R Ry AR S AR R, ) 28 MR AR SRR

IR R R FE AR (1) — A~ 3 LR AE A2 28 A R S A0 B, [ ek B AR o st fe fee v B R UG A &
HRA AR E . SRS 10 £ CYBCMyno) FHT ™ A 19 58 A8 7R (YBCw ) Z I8 Y 35t AL 5 By 0. 018 7,
A — M R BN 09815, LBt G HE B REGE /D T R 280 B Z R 1 22 5 (0. 1), HE/NF B 5
556 AR CYXZye) FIEE 10 R CYXZyno ) Z 18] B 38 7% #E 85 (0. 050 6) 5 58 4= 1T LA g W 35 J2& A [R] i 44 kE . 3
B B AR 280 10 ARFRE  JH 2 00 A6 2 MR st A% ) I R I R A AR Ak

(EAS T R I, 28 A8 R 5 T b 22 [ 119 2 S b A, gt 2 o P vy o 4 40 8 1 R B P B /DN, TR B 43
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B 8 AR A 5 SRR R 22 R) A s AL BE B AR /I . DR S R (JBXO 5 HEAE 38 (B 38w ) HUFE BS R AN 0. 4725,
MABEA B 40 B 5 8 5 R 3 AR K (YBCao) 5 R (5 (YXZao ) Z 0] A B S 2500 0. 243 4,
JEAR A B —Fh R AR IE AT 5 e R (BZS) 5 MR 38 (BJ 38w ) FUIE B R KA 0. 235 6, HinfE— [ 25 S 4%
fiE——2IWNAE — 2 B sh. BIXHOWB) 5B 5 (YXZwo) B R 2 IR 22 AR K e T = 8] A iR
BRBCN 0. 2124, J5 AR A3 8 = AN ARAR T L, J5 AR 2 AR 1A 5 DR 22 ) B S 4 /DN L A EL R R (JAHD
B 5 (YX 20 ) 2 [ I R B85 R BN H 0. 174 9, 5552 b BB ALTE AR ACFloR vt 1 IR M43 3

MG LA B Sz 45 5, JGie e WIE B MR ik & N DNA 2 7K BB KR A7 258w IR AL HL, (1)
B 7= A T AT AR A a8t A AR S L SR AR SR bl st A ) O I e AR T LR Y
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Pressure Induced Rice Mutation and ISSR Analysis of the Mutants
XU Shi-Ping' .GUO Li-Xiu*s WENG Ke-Nan' ,DUAN Jun?,LU Guang-Cai'

(1. Guangzhou Institute o f Geochemistry ,Chinese Academy of Sciences ,Guangzhou 510640,China;
2. South China Botanical Garden ,Chinese Academy of Sciences ,Guangzhou 510650,China)

Abstract: After up to 10 generations of purification by strict self-fertilizing,seeds of two rice varieties
(Oryza sativa L.), Yuexiangzhan and Bijing-38 were treated with high hydrostatic pressure during
last 5 years,and 5 contemporaneous mutants and 4 descendant natural mutants were obtained with
high reproducibility for the contemporaneous mutants. To verify if the mutation was take place at
DNA level,Inter Simple Sequence Repeat (ISSR) analysis of the original rice varieties and mutants
was conducted. The analysis revealed that the genetic substance (DNA) had been altered. Evidently,
the mutation was induced by high hydrostatic pressure treatment. Generally,the mutation took place
contemporaneously and the new characters are of high genetic stability;the further the genetic distance
between the mutant and the original is,the higher the genetic stability of the mutant is.

Key words: high hydrostatic pressure;rice; mutation; ISSR analysis



