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M 1990 4F Williams #57 RAPD J 1994 4F Zietkiewicz @37 ISSR K LIK, L RAPD #1 ISSR
B 22 25 5 S ol 1A 0 %) i B 78 b it Bk Tz R S R TR R B R TR B AT L 4 R T AR YR R O
[ RE L 7E KRG A 0 ] ISSR O RAPD X 4% i [X. (1) B A= M Ak 855 5 Fh ge A7 28 b 2 A7 2 A sy e,

2 MHBERE

2.1 E#h

J R FH BB R 38, 53 45 525 b DX RO B 24 B 58 i B 0T 4R 3 D0 B 2 S RE RS L bR 85 em A2 A
PRALE A7 R ER S BER 22 PR 17 em A2 AV R L T BERIE . TR 28, 0 g HLpt,

AR5 1 EFPFP 2 600 KL 100 MPa e J) (ff F 24 ho b3, 3R 30 #k, 1 #RAE S, SRRk . 2
BEW /D, IR EEHET 20 d 2247,

5 2 HEFN RN 29 600 K48 300 MPa & e (ff F 20 min) A3, Ji3% 16 #k, 1 PRAE R, A8 Stk
AR ELSL L BRE 105 em, MHE vk SR, AP BER 2 B 23 em, KGR 30 cm, R BU AL 5 ORIAS , R R
Tt
2.2 BEEBREH

T R A B A A DL Sk [9 . 10 ]

2.3 RERHEER

T R AL PR S B K FE A FH B BT P 2F VAR, SR K & A~ MRS B, AR A A K T Al R
EEOf e A K R KR A AR AR AL, R E SRR R L B R B TR E AR X
A S BAURR , R R A AR R R PR L o BE A R B BRI L TR R O R T 2 2 AR
%5 58708 S B st AL PR RN R UE T o PR e R v 3 B R R 2 S IE SR 2 . AR R ) I AR 0
Sk 2 1 WO st B A
2.4 DNARH

2520 cm T EABR BT HL, HERE 38 AR 1R 2 & =k R B A T AW TR ARRS A RA AN
SK1252 FEFZH DNA il $2 12057 & S pk #2 M DNA,

2.5 ISSRE|¥ R Y 1E

SR T e S % SCk[12~14 ] e &8 B 16 4>, W& 1. ISSR 5149 i Jb 50 38 5 %6 R R A BR A
Al A M. PCRY MGIAR L FMS%CHR12,13 7k . PCRY AR .5 20 pL RWAKR T E 10X
buffer 2 1,25 mmol/L MgCl, 2.5 plL,2. 5 mmol/L ANTP 2.5 pL,ISSR primer 20 uM,1U Tag,tem-
plate DNA 20 ng, FERZ 0. 2 pL., PCR ¥ 36 444:94 °C 5 min, 94 °C 45 5,55 C 455,72 °C 1.5 min,
MNEE LR 45 R, 72 °C 7 min, 4 ‘CHH, 2200 BIEME, TAE Zopil h ik .

2.6 RAPD 3|# K # 1%

514 ) 0 1 5 % SOk 14 ], Fe &3 HL 16 4, W3 1. RAPD 5|4 iy db 5098 A 38 3 K £ R A BRA A
A, PCRY AR R AMSH O [12,14 1077k . PCRY AR & 25 pL AR E 10X
buffer 2.5 pL,25 mmol/L MgCl, 2.5 pl.,2. 5 mmol/L dNTP 2.5 pI.,RAPD primer 20 puM,1U Tag,
template DNA 20 ng, 94 ‘C 5 min,94 ‘C 1 min,36 ‘C 1 min,72 °C 2 min, N5 " EF 44 K, 72 °C
7 min, 4 ‘CE5 ., 1.5 % M, TAE 22 M e ik .

3 HFRE5HMH

(1) S8 38 = A THAMEBMIESE R (WLE 2 AR 1, WE 1), 55 R 24k # 5 A2
51 EAhAE RS 2, WA 1),

RS b A8 1 feW] W 728 S 02 4r BE s /D, B4R L 20 d DL b8 S 2 SR W) I 1) A8 S O A AR AR
15 AT BEXE N AP R AR CUL B 2) , DL TR AS .

(2) ISSR By 16 A519yrhA 12 A B T A8 S AR IE A (WL 3 v 3 A4S ISSR B 519 L9 i 112
Zn  AEEAT N 80 &L LI A M 2 A (112—80)/112=28.57% ., JEMHAE 5 1 1 35 46 X} i B
Z B (Mean absolute distance coefficient)} 0.0303, JEF 54555 2 43R B 240 0. 261 3,
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% 1 ISSR.RAPD 5|4
Table 1 Primer ISSR,RAPD
ISSR Sequence RAPD Sequence
ISSR-4 BDB(CA) A05 5- - -AGGGGTCTTG- - -3’
ISSR-5 HVH(GT), A09 5- - -GGGTAACGCC- - -3’
ISSR-6 DBD(GA), All 5- - -CAATCGCCGT- - -3’
ISSR-7 (CTsRG Al5 5- - -TTCCGAACCC- - -3’
ISSR-9 (CTsRC Al17 5- - -GACCGCTTGT- - -3’
ISSR-15 CCC(GT)s RA62 5- - -GAAGGCCGTG- - -3’
ISSR-16 GSG(GT), RA63 5- - -GGGGTACCGT- - -3’
ISSR-17 CSC(GA); RA68 5- - -CACCTTCGTT- - -3’
ISSR-18 GCW(GA)G RA69 5- - -GTCAGGGGAC- - -3’
ISSR-20 CCAG(TGG); TG RA70 5- - -GGCGCGACTT- - -3’
ISSR-21 GCGA(CA); RAT71 5~ - -GAACCACCCC- - -3’
ISSR-22 SSWN(GACA);, D4 5- - -CGTTGGCCCG- - -3’
ISSR-31 (AG)s T D5 5~ - -CCAAGGGGGC- - -3’
ISSR-32 (AG)C D6 5- - -TAGGGGCCCC- - -3’
ISSR-33 (GA)sT D9 5~ - -TGGCCCCGGT- - -3’
ISSR-34 (GA)C D10 5~ - -AGCCGGCCTT- - -3’
Notes:B=C/G/T,D=A/G/T,H=A/C/T,V=A/C/G,R=A/G,S=G/C,W=A/T,N=A/T/G/C
F2 OEEBERIERIERER
Table 2 Morphological traits of Bijing 38 and Mutants 1, Mutants 2
Rice Plant height Number L::ngije:f Growth period Weight/ Lengthseed n\;foi;i}}:()logiength/
/(em) of tillers /() (1000 kernels)
/Cem) /(em) /(em) Width
Bijing 38 85 12 17.0 130 28.0 0.70 0.41 1.71
Mutants 1 76 10 20.5 110 25.0 0.72 0.42 1.71
Mutants 2 105 17 23.0 130 19.9 0. 85 0.28 3. 04

Fig. 1
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Plant morphology of rice cultivar Bijing38 and the two stable mutants obtained(a: Mutant 1;b:Mutant 2)
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(3) RAPD 1y 16 ©~51#1% 4 13
AT SRR AR AT (UL IR 3 T 3
A~ RAPD 519, L9 H 87 4
LA N 47 KLU R 2 S
TR (87—47)/87=45.98% ., JRFhY
AR ST B E A R B R BN

0.0845, JEFh 57255 2 1 1y 4 %t Bijing 38 Mutant 1 Mutant 2
B ABON 0. 4167, [, I8 & BLAR

51 SRR R A — B 4 R A Bl 2 EARSHIARGELRRNFT

R SR AR S 2 B =AM MRS —  Fig. 2 Kernel morphology of Bijing 38 and the two stable mutants
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Fig.3 ISSR and RAPD molecular analysis of the two genetically stable rice lines
(Lane 1,2 and 3 are respectively Bijing38, Mutant 1 and Mutant 2;
The primers used are specified on the bottom of the gel;

m is the 100 bp DNA size marker (MBI Fermentas)
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4 = B

— M AR AR AL AR T 5 A AR SR T AR 2 DNA J3 7R A B SR Y W AT e S i TR R 2 Y
TGS AL B Y (R R A1 DNA AR SE BT 1R ) . [RIRE . DNA 437 7% 91 i 2022 , o oKk s B8 7E
AR ESLEA S ANR AETE AR SR IF A NS 1 8 B AR | S R U ) A

ARSI AR I ML Lk 2 DNA 73K b7 #0 U1 3t 3 W1 e e m LS |6 b5 A 490 1) T
e S, X AR i Z ey . O IRATRE A B T 2 Fh R A0 b /8 5, JFIEW] 1 ix 46 A0 |- (448 5 W)
i % A2 AE DNA 73 FIp 8 b R BT 3R 1 RS S A bR P DNA 3 5[ fE ISSR.RAPD (9 60 I
AR

o R A W © ULARGE S AR R LA G LI A R B3R . HATIA N DNA 43 1) BUIR e 45
FAAE i JE N B A 0o F 3 B e o L AR 1200 MPa TR LR R AR E I B Ik, FRATINH
TEAS SRR TR J1 7 DNA 43~ 5 g W 228 i o i 1) AT RE A AN O, (EL W ik i 0 1) o 1, JUR 25 48 M 4k
T3 S4HT A0 55 B, A AR 7E DNA & il & RNA 5% SERPIRAS T L BBt J7 B9 38 i 48 DNA 2 F &
i B T PR AR AT R S B AR N K AR R R BT I AR IR L B A T R G OO B A A2 B R T 5] R
DNA 735 7 51 8% 5 [al if DNA G351 25 [0 45 K T BELE IR 1) B4 0 T & AR, S EUR R RNA e 5%
AR 552 T S 7 A — S S R A BEAE AR O L X BB R BE S S DNA 7 TR EF I E RN K.
A SRAR 5 e 5 B I P Rk — 28 0 AR SR LB B BIE T AR IEAEREAT
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Molecular Analysis of Stable Mutagenesis Rice Cultivar
Induced by High Hydrostatic Pressure
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Abstract : By using high hydrostatic pressure treatment,two genetically stable rice lines were obtained
from the japonica rice cultivar Bijing 38. Mutant 1 is characterized by its lower segregation frequency
and 20 d less of maturation period than the original cultivar. Mutant 2 is characterized by its signifi-
cantly increased height,increased tillering efficiency and elongated kernels which is similar to what has
been seen for indica rice. ISSR and RAPD analyses of these two mutants and the original cultivar re-
vealed that there exists significant genetic variation between the two mutants and the original cultivar,
cach with 28.57% and 45. 98% polymorphic bands respectively. The genetic diversity in Mutant 2 is
significantly higher than in Mutant 1. ISSR analysis indicated that the mean absolute distance coeffi-
cient between the original cultivar and the Mutant 1 is 0. 030 3, while that between the original cultivar
and the Mutant 2 is 0. 261 3. RAPD analysis demonstrated that the mean absolute distance coefficient
between the original cultivar and the Mutant 1 is 0. 084 5, while that between the original cultivar and
the Mutant 2 is 0. 416 7. These studies have provided strong evidence that high hydrostatic pressure
could induce mutagenesis during seed germination and the phenotypes,and genetic traits can be stably
passed on to the progeny. This is the first time we have shown at molecular level that treatment by
high hydrostatic pressure can induce genetically stable mutations in higher plants. In addition to a vari-
ety of chemical and X-ray mutagenic methods, high hydrostatic pressure might as well be proven as
another efficient method for mutagenesis.
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