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Rapid DNA Extraction from Rice Grain and
Identification of Rice Cultivars Produced in Hyogo Prefecture by the RAPD Method

Shinya YosHIiDA, Yu-Ling Li, Katutomo TaAmaxkz and Kuniko SHrwaxu

Summary
DNA polymorphlsm was analyzed by the RAPD (Random Amplified Polymorphic DNA) method to
discriminate rice varieties cultivated in Hyogo prefecture, using DNA exiracted from fresh leaves and the grain.

1 It became possible to identify the major varieties in Hyogo prefecture by this method, using DNA extracted
from fresh leaves.

2 Rice grain DNA was rapidly extracted from flour which was made by crushing the grain with a pairs of plier
and was directly dipped into the extraction buffer. Although the DNA was sufficiently extracted by the
incubation of the extraction buffer containing rice flour at room temperature for three hours, the grain DNA
extraction was more efficiently achieved by the incubation at 60°C for one hour.

3 RAPD patterns observed in the grain DNA corresponded to those of the DNA extracted from fresh leaves of
the same varieties. Therefore, it is considered that the RAPD method using the DNA extracted from the grain

is applicable to the discrimination of rice varieties.

F—7—F k¥, DNA, Hith , RAPD, & E3]

i

# O TEETH 5.
EEOKMRBOSHLICE, FEB L OHRBEBR KOSBHRNCOWTIE, FERD SHBOSBOER
BB R REHRARD SN T WS, B, T AT 7 & DHIBIED IR 59 12 & DIRE SN T VB,
BREOEXSENIEGIIEVEHEZ BT, 20 ZOHEIE, BRISH L E®IC, BREHEEDORLD
B % 4T B 72040 b VBB R T KR BT 5 SiEH ERicBWCIR, SERHRT S L, B TR
SNTE7. —F, DNA L OV TOBENZEIIED
Wesp il 1 BB, £3d B\ 1E, B 5 Hlith L7 DNA

I e \ LRI E A 2 R R e T IS & H 7 SIRBEER A B4 B (RFLP) % B0 S HF S 251
TR I B BB b L S HE AL TS B (1998.8~1999.3) HHNT & Fh2em Kk, 480 DNA = L E




2 EERRESM Y ¥ —Bisikds (RFER) 5485 (2000)

LY % eI, SUDRMFIEIERR 0, KEA~D
BRARERETH-7. LiL, BEOEERFZET
AW DNA % 754 <w—& L7PCR (Plymerase Chain
Reaction) |2 &% DNA £ %! (Random Amplified Polymorphic
DNA, DT RAPD)MH R, SEE 00 7 RIER B850
T, ZREEDCHR W25 50 | 4 A 5EICE
W, SAEERTRLE LIS ED LN TETY
7o, AR, EAEXOMER TH RAPD &2 X 0 #51
THETH DI EPHEIN TR |
ZIT, ARETHE, BEERICBIT 5EHaEOH G
BT ools, EEEZ AV RAPD BRIBICBIFE 754
T—DBFLEDIAEYTEAT) LI, LREDK
KO OS2 DNAMBEZ R L, REHEOT RN
rEELL.
B, AZEOEMICL > Tid, PREERITE
¥ — « BERBBEYEHE L OEREEL L ) S
RBELTWALEE, BHOELRTS.

KR E AT TR

KBE1 Smiv VOB DLF2—-TICAND

450 uIODNAFHEEINZS
DNARHE DR —
200mM Tris-HCI (pH7.5)
250mM NaCl

25mM EDTA
0.5% SDS
A4
RIS EBE
v
RLyNFINRA—THRESF X
DNA®#H

R B £ 7414,60C
JHESRE 1 2712 3000

Y

EOHE. 4000 ETEERREY

<

T/ = TC 740 LR

Y - i
2-7N ) (300) ERELTED

70%L5./— IV &IDNA %

50 I DTEIZARE (1 %EPCREUSICFIF)
1 Kfrd S DNA HHFIE

MF B LUHE

1. 1 X4£ZEHS O DNA HiIH
 RAPD i X S RIB O 00O & LT, RED
REHFETH H20MEL MK L7z, B TEF FOEMK
25 8 B EHICERLAERECRHEROEE (5
g) ®EAREZEFTCERL, Mury & Thompson (1980)
DFEIZL ) DNA i L7z,
2. KELH 5 O DNA HiH

TAFEHE, Bty —BERBGEYHTRE SN
T ERIOEEDERSEE LY vz, Bk, SERARX
# (T 8ERT) 12X 090, 7T5RUB0%ICHERE L, HE
BB E L7 KA 5 DNA O iE, EHE» 50
5 DNA BBk 3) #8FC, B1IR LB &S
DWE RATo 72,
3. Hi DNAEORTE

KA & M & 7o DNA R (10 2 1) 12 RNaseA (1
mg/ml) % 2 p 10Z, 37°C T 1 K[ RNA 248 L 7-.
Z O DNA #¥ix, TE (10mM Tris, 1 mM EDTA) T50
ple L, 254 10209 R =F L v &) a—)bE000HE
WEMAZTOC T1EEKE#, 15 000 rpm T15%-H
DFANT & Y LB L 72 DNA 250 1 1O FEBKICHERL T,
260nm OPINETEE L7,
4. PCRIZ& % DNA QiR

HEDH LWL, REALLHB LI DNAZGHRE L,

. Perkin-Elmer #L34 DNA ¥ =< V4% 4 & 5 — (Gene Amp

PCR system 9600) % VT, RCR 21T o7z, 754 < —
ELTH, KELY |, R Mackill 4) D% 21
Operon Technologie ¥ & N T ENTWBH S Y F LT
4 < — 207 3§ (OPA-2, 8, OPB-18, OPC-7, 15,
OPD-3, 8, 12, OPE-6, OPF-4, OPG-2, 5,9, OPI-

.16, OPM-2, 11, OPQ-16, OPS-13, OPT-8, 16) % H

Wiz, FUSHEIZIE, 15mM Tris-HCIpH 8. 0, 50mM KCI
2. 5 mMMgCle% & 25, 1 DRRFHAIZ, 10ng $55
DNA, 1 uM 7947, £200x MANTP, B LT,

- DNA & & L 0. 5Unit © AmpliTag Gold™ (Perkin

Elmer #H#) &Mz 7o Y—<N Y 1o5—Dik=El, 95T
(30 ) ,40°C (30%),72°C (1 55°30%%) D& T, 454 4 7
wvE L.

5. PCR (% DNA OEXXE)

104 1 PCR Ui i%,0.5X TBE (45mM Tris, 45mM
R UEE, 1 mMEDTA) #ERHFD1.5% 70— 5
WRIML CERKE 21To 72, kB0 DNA &, £1F
IFVyATHREL, FINRBHICIVEBEL.

® B



FEER - EBHRE - EARTIM - BT | KM O OISR DNA Hlith & RAPD 12 & 5 LR IR 4R g O R

234567 234567 8910111213141516171819 20
o : - .

2 EEEC BT KRR SE DNA % BV /- RAPD OBSKE/ S5 — >
R OEHIR, RERTEHEERLEAY FELDT,
EV—VESOREL . 1EIT¥EA, 2727 A), 3avehY, 4FXLA, 5«‘:*/ut:\I1, 6 HAHE,
THULEAS, 8v<wV¥a, 9HAEFTAR, 1088E, v/ h Y, I2AEHA, 1372048, 14EELE,
15EEES 161, 17 Y %5, Y77 EF,19LA7255,2000Fbb




T~ DBBEARUR

o w

OPG-11
OPQ-16
OPS-13

OPA-18
OPC-15
OPT-6

O]
.
(@]

OPD-8

a
o
(o]

S SmiEn
OPA-1

SiEE
LIt DZH A
ZyeHY

o 4 v 1Y
£XbHl
EAETLY
AARE
HLEB
YeEa
A TR
SRR
E/EHY
/AR
7o h
EREILER
RESH
{LiFgs
INYFR
YR TIEF
LA7205
EEHs

M3 KRR ATEIC B BRAPD, S8 —
7 [EYANZE /N m [FOANAY 4P

i Bnoton O ER K

BRI

Ribnotar

1. &ZEH S5 OHH DNA £V /- RAPD 3kIC L B &R
ER ko Zid) 2
I, B RE % DNA PSRBT Re R £3E © A
VT, RAPD il &L 2L EMRHOWREMICOWT, WK
fTofz. ZOFE, RAPD BITICHWZI V¥ AT T
A < — 20fEHF10EHD 7 717 —I2L 5 PCR 1#1E DNA

iR =R 60C
bS] Thr 3hr Thr
7 x/ AL - + - + - +
A
DNA =

RNA{

4 REQLESZAR) S SHE L-DNA(A) 2 OPB
—1875 4 ¥ — % fl\\7-PCRSIEREY (B) O bk

HREEE RN & e (B%F) 5485 (2000)

#1 BREMHEMEICBITAHK 125 O DNA il
ok '

W WY vx= - DNAHHE iz
mE EE WEORE (ng)

2R IR - 272 + 97
+ 230 + 20

R - 546 + 92

+ 436 =+ 68

60C 1K - 372 +131
+ 454 + 70

1) DNA OHHEHE, 10 TOEBERTR L7

2 FRRBEOERL LD SO DNA B

EREE Hidhi-h o TR
DNA Hili & (ng)

_____ 2 S ;) S~ S
90% 483 +216
75% 338 +15
60% 241 + 50

1) DNA OHHEIZ, 10 TOEHEEZR L,
2) £ DNA I, 60C CIEEBHHEE, 72/ -
%ﬂ:%fﬁ:O 7‘:0

ZBWT, F2IZRT &) ICHEBMNHEL SRS R
7z, %12, OPB-18, OPG- 53 X U°OPT- 8 TiZ, #
BOSZENY FRBESN, SESRIOZODT 5 A
FIAT—E LTERTH B Ld o7z, H3ICRT
EHWKIEBHEO TSI/ v —FH WA PCRIZL DIEIEX
NBBEELSENY FOBKIZIET, N5 DSEN
YFRIZED, [FExeAV] L [FALZW] BXU [
EFTAR] & [£FA] DAOT<TOREDHFAT
FThot, M2IRLELSCS, HEBIHIEEDRE
WEENY FPBE SN0, BREIEC 7201 RE
BANORRIE, HHECTH o7,

2. XK H 5D DNA O & STEER

KR b OMMBETCE, BkRBEB LR EYFA X
DEMEVFECEETH o228, o0 L0, EFOT
VI RA = ITRBBATERR 2V FCRE, B
HEEMA S Z LT & ) EEICRET 5 EATEL.
MHEfFIZOWTIE, BRTOFETHIAERETH 7
2, 60C THRIRT A 2 &C, &0 ERE TGRS
DT A7z RLKART LIS, MM DNA i3, ER1
BRI TRR LM Y7 ) #250ng TH 5 D IZH L
<, 60C ME T, % 2 HD500ng Tho7-. $72, 7 2./—
WV | 707 )V AMEN, i DNA B, 2EP 2o
7z, '



FEEW - FRE - TATH - AT | KA 5 OIS % DNA Sl & RAPD 12 & 2 REREFHSEOMMN 5

M EX  90%  75%  60%

- E5 BAEEOELRLK (LMK roHMELE
© . DNA % F\7- PCR IEW @ Hit L
7T 4 < —OFESE . OPB-18

oPB-18 OPD-3 OPG-5

Bl6  EARLKRLSHH L DNA 288 E LT
OPB-18, OPD-3 B LU OPG-5 NT7F 4. <w—
vz RAPD ODBEIRE/NF — ~
SELILAERA 2;hhE 3 EEILE

4, LEF 5 ILHE
IUHESTHRBEINAERIINNUF
4 AU ORBIETHRESNLESETNYF

ZH 4S5 72 DNA B % V72 PCR W % I
WBUER H4 IR TE51, 72/ =/ a0 7
VLB TR WA, TRV DNA IS0 8IgEE
PETS AEMERL .
FEREEORELR DRSO 1R %70 O DNA S,
F2IRT &I, LRK L B L T60% ¥ H Kk T
TLAAS, RESYOMBEL, META2ENEZRL
7o 35, ENFNROBBESOBKI LB LL
DNAZ$E & L7 PCREW = I L 745, M5 IIRT

I BEEADE VKL S L2 DNA # Vi
ALY B IKENEATE S . TILESE] 2ibo RiE

&% T % 2 OPB-18, OPD-38 X U'OPG5% 7 F 4
< — ¥ LT, k5 BAROKK A 5 OB S DNA I &
% RAPD BT 247 » 7o %, B 6 1RT £ 912, hEH
S L SHEDNA I BWTRE SNSRIV P
LR—08Y - H RIS, BEOHHIASTETH -
AR ' :

B

BRI BT 5 % 5FED RAPD JBHTIC & 55 EIN
R, KLY OWELIZIZ-BT AEREBLIE
WTEL LhL, —HO7S5 47— (OPM- 2B LT
OPT-16) Ti, HEALEINY FO8y — v 2 BET 3
ZENTELR Do, THiE, PCRIZBIFAT=—Y ¥
FBEEZATLY OBPABT LLTVEDIHLT,
IORBTIE, N7 =V ICBIAREERBIBNY Fi
ERILSELEBT, 0C TFo—) v 7Lz ik
HrBbhs. 77, SEAVEI VI ATTIL =T
LR — DI L ITE,TER D] ETEA
Lzwv] BLU [hEHTA] & [E8EA] ofRisT
Ehdhol. HEDHE, fEAt:wJ@ﬁ&Vﬁw
TIHEIXeH) | FRERLE SN TBY, BEMIEE
Bl EEZOND, FRIVEEICBIT2EEBRANDYE
B ALERRBETIZTaen )| 4512,035ha TEKR
VEVTERED28% %, T/, BEER) 2 bRRETI
(1L 48 14%5,022ha & mMWﬁwﬁ%®n7%%5m
THY, MEEE B L TEFTERIAEVE LB IC
BREXELTHE MEIEWwI LS, 2D fh
EAFOMBIELHITE B EDERIL, f%wa%
ZAbis.

A, BHEEESICENT, BRRSR LS
WHY, REOBREILLENPEIPTHLPIITALS &
PROLNBHBFEHY, 2 LKL TODNAKLL S
KR SRIERI BN LT, 3D 5 OEHEIC L 5 DNA
HEATEETH L. —F, FRHIOETORERHEE
RECBITBIREEICOWTIE, kD BV, BRHEERED
Bk 6 D5 7 DNA B EOTEL AL ETH 5 o KHiL
6D DNA HIBICEE L TR, KIS VRSV DIREH
HHA, HMEICOWTIE, WHF Y FEAVWENS
B (#6g) OXBH S DM TH Y, K LB TORE
GHEDIT A v, BEIIDVTIE, K 1AL OMmE
T A%, KWOWHHB LU, HBIEEIERTHY
m&%%%&ﬁﬁﬁﬁﬁﬁct#%,%ﬁﬁﬂ@ﬂﬁ&
ik, wEISkO NG, 22T, SREKHICHL
<, BE ®¥ﬁﬁ#6@%5mmm&¢%—%&7?é
Z B2 L D RAPD RIS T4 2 8 & H D DNA DA




6 : LERRRESM > 7 —-WisekE (R¥EiR) 5£48% (2000)

WRe L oz, BICHEEICOWTIE, TRMTHE, %
BELDOFHEEHBLT, RRMUENISLEAFRLN
A%, BAXTIE, 1ZIZFEEOELTRL, RAPD EIZ &
BAALOFIEAN D20 D DNAFIHEE LT, 4EO
B BB SR TH D L h - 7z,

PlEofERp o E% 2 Ol L7 DNA & RIS, Kk
BWT LS ICHIE L7 DNA IS & ) SEHIBIAT§ET
HEZELFELPE oA, L DHRERHBEITS -
O, SBUTORICELTR R APEILELEZ
L, FF, SHORECHHNORETH - - HiER
OHBNHBATELS VL TIAY—ktrETLEL
b IZ, RAPDIZ X h R & 1L 72DNA % & % STS
(Sequence Tagged Sites) k¥ ¥ 2 & C, L hEHRED
BWEHBRHEOMLGLETH S, Tz, BRBIT
HUFEX % HiE L CEM2MBESMEMT S iz, X
DX ITEER — A — EOTHYFE BT, KR
BREUAN O RESBIE LN THIEDNHEDT, &
SIZBEWRECODNAZEOY A ¥y V&L T S
VEFRD L.

51 AsCER

(1) Fe&Zh- KHERH-BOMRTF - EEHE (1998) :RAPD
HIC & 2 EERBERROREBHE ¢ GRER)

(2) Ishii, T., T. Terachi, N. Moriand K. Tsunewaki
(1993) : Comparative study on the chloroplast,
mitochondrial and nuclear genome differentiation in 2
cultivated rice species, Oryza sativa and Oryza
glaberrima, by RFLP analyses . Theor. Appl. Genetics
86, 88-96

(3) %5 (1997) :PCR MEMTA DL 4 &4/ 1 DNA

DEHE M T MR TEL ) - X7, 67-
68 o o

(4) Mackill, D. I (1995) : Plant genetic resources:
Classifying Japonica rice cultivars with RAPD markers !
Crop Sci. 35, 889894, = - :

(5) HKEE - EAE/UER (1989) I X DEEHRIESA
DR D AORE 131, 6071 -

(6) Monna, L., A. Miyano and T. Inoue (1994)
Determination of RAPD markers in' rice and their
 conversion into sequence tagged sites (STSs) and STS-
specific primers : DNA Res. 1, 139-148.

(1) Murray, G. C. and W. F. Thompson (1980) :
Rapid isolation of high molecular weight DNA .. Nucleic
Acids Res. 8, 4321-4325.

(8) KREFBF— - MW - BEHE—  BRLH - AEE
Al - BAET - JIEET (1997) : RAPD % v 7-E
PIEEHIK O SR BB | RFHT 44, 386-390

{9) Wang, Z. Y. and S. D. Tanksley . (1989)
Restriction fragment length polimorphism in Oryzavsativa
L. . Genome 32, 1113-1118

(0 Wwilliams, J. G. K., A. R. Kubelik, XK.

J. Livak, J. A. Rafalski and S. V. Tingey
(1990) : DNA polymorphism amplified by arbitary

. primers are useful as genetic markers © Nucleic Acieds
Res. 18, 668-672.

() Zzhang, Q. F. , M. A. F. Maroof, T. Y.
Luand B. Z. Shen (1992) : Genetic diversity and
differentiation of indica and japonica rice detected by
RFLP analysis . Theor. Appl. Genetics 83, 495-499





