Hanguk Nonghwahak Hoechi
(J. Korean Agric. Chem. Soc.)
36(3)1, 208~214(1993)

B{ H=# DNAWS 151 bp &
olst RHA} xHuHA

b3
CRELEELE
29 W PS4 DNAA 2 shgich

=7 Mol

1
=]

o

*

1x]

rok

_L?‘_',

SRNER

£ 954 DNA HellA wtE dAriqde] &A9 oo 9% FHA Auid A4S 1
7] 918k} 151bp Repeated Sequence zte o]@AQ {FAHARATY EAE AR
o H 3 & DNAES

we) gaat zyRle] el

#2311, rpl2 probeE ©]€3led Southern blot ¥Adle] FEA9) wdd was F2A
DNAS| Ame A4e B@sdn ob2dl §14 AN BYS FLHE WEAINEL

database ZF-E] 7 A3je] f-A=e] 43 vl

B39t 1 A3 151 bp Repeated Seque-

ncest A A7) MBS 2 rpl23FHAE E¥shs o FAY fFHRIAEL o= 5HF
FE9 Bl HeH A o B APl AHE g FF WAl I 3oz Yeue

Ak el @ 483

2 5
S =
n—l‘éémaom
=2
o
o,

g a- T S T <

£ oy oo

o 0@
R
2,

o

o

2

GEAE ABAZT EASE AXN L7doz
AUAE SR ABAE Fad AR 3
Uk olel @ ABAY SHF 75 AX U]
AR B ohe GA AAT AT R D
¢ DNA® ZFHo] Sle FHBH ¢ zoz

o,

O

2
o fo

ook K

liverwort, Nicotiana, rice 34 DNA @747 &
A8 wagdonm zhzh 1009970 o449l coding seque-
nce7t EAHATEY GE4) DNAE I F3Zf §lo] large
single copy region® small single copy region®] $H%<]
inverted repeat sequence®)] 2|3 HalEo] QI ZET
AT EE o] FlA] i1 o] F FRE Usle] &

DNA = Wl9] recombinationo] HHxg]o] ok &
e F27F KA dok GEA gk e
% <124 DNA u]9] inverted repeat sequence”} 3+
B s HEA DNA 722 Fesxe gevdes 4

dojl oz A inverted repeat sequence?] HE]

o

Aol ElEon E o] e W 23 R ugt t2A YT JeS
Ao} 87 G424 534 databased] FAI §RARe] AEH|
ate] 1561bp ¥ A7) Mgl 93 ¥ =4 DNAY 84 AQujd@de A&
A &9l Rste} g wdE 4o E 53] 151bp WHE GV A wi$ oae
& FLEte Hol i YR LEE o] shES Fd 4 YY) whEhA] ol
Rz A 42 53] Hlo lojA] plastide] 2g
AABEL JTH1993W 4€¥ 27 H<F, 19939 69 79 ).

23

DNA 9] &) tisty A2 A& 7HAA HAR?
T3 g4=x) DNA 9] inverted repeat sequenceol+
100 bp 2]} short repeated sequence’} <JE{7IAZ
EA5tH o] Eell 23t J=A) DNA AAWA F1=}
Azg o] #EH vt Qo9 o]d] #HH short
repeated sequence”’} 4 v} ¢tk

FHA ¥ GEA DNAY restriction map¥ 97|
xgo) &l glem,b & ribulose-1, 5-bisphosphate
carboxylase large subunit(rbcL)9} 32 kd photosystem
IT protein(psbA) f+#AAre] FEH DNAA Q] $42j&
g1t th? =3 o] rbele] 3-noncoding regionol] £
8= 151 bpe) 9715247} inverted repeat sequence
e $1x]3l= ribosomal protein subunit L239] 7]
w9} FARBH o] 1561bp d7IeAMl o8] rbel
Helzke}l o] X O ZHE 20kb HolA X3 ribosomal
protein subunit L2(rpl2) f41x7t AZ" FZHA
o] FAFALY

o)2g AHE EUlZ Moon T2 ¢E# DNAZ}

Key words : Rice, Chloroplast DNA, repeated sequence, gene rearrangement

Corresponding author : B.-H. Nahm

—208—



H g2z DNAW<E 151 bp

MR D] ol A AR

—209—

FERoR HEZ=IlR ojdufla, 1 oldd 4
23 DNA %78 mEZ=gohlo|A 151 bp repeated
sequence 7+o] homologous recombination® 2} 3} rpl2-
rbcL gene cluster’t mlEZZglohfe] ZASHA =
AolghiL F33te] FEAUolM e A AuE B
9] 7 AL wiAlslA Tl 121} 151 bp repeated sequen-
ceoll 2% recombination®] 3 Q&AW 2] recom-
bination ©-3 22 oErix] Hud A &
A B2 7Hedg BT Aok AARE, W indica
type &= £ 3}l Labelled] FEA Yol rbel
geneS T Aojm THE F R gene clusterr}
ZA38t3,» E/Z, cytochrome fgene®™ EEA] DNA2]
BAFAE 1Este & o, =0HE F7HA 9] gene clus-
tere) A7} #3519 MR, 151 bp repeated se-
quenceE probe®E AF&-3F1S W, FHojx 571¢] Hind
I restriction fragment’} VFERIH ! WA=, B2
22 2 AEANANA A FAAARES G
A2 DNAV} Aoz Zrlsle Ao 71034 &
Ar & z2AEo 93 Aolgar FAE Uk
olol ZARES Fste] B i, 151 bp repeated se-
quenceE T Fal= o]AAQ FHAATEL HAEFAW
oA 151 bp repeated sequenceol] 23+ F-#AA} A uj
a9 9 Az Yehe AT eldE M S
viAl g 5 giZlch oleldk e teAdS sLzsty]
A3 XFAR Y ATEL v @Y EZuAMY &
HA #2E 7] Rl FEH DNAAS o
3} repeated sequenced F4 o :} A A E
FAJATES o|dAe #AE FHslr|vt of=iglch
olg]gt ojmlolr AF7AY AolA]l A rbel
Hoizte] Fwol EAE= 151 bp repeated sequencev
A2 DNAW A short repeated sequence®] 2)3} re-
combinationg B3 FAT & v FL 2LdE
A&stn Q= Aotk )97 A liverwort, Nicotiana,
rice$9] 37}x Wl AEE9 giﬂ<vﬂﬂ4 9k
73t DNA Sequence’} Riigo) wa}l olEojxde] »t
E@7INdY] 2 55 A 2AE Eo}d A e
8% ulE 7FAAEAT. weka 2
T A= 151bp repeated sequenceE iﬂO}-‘j o]
el FAJATE el oA ¥ ZEoeRE
lsl3 w3 215 AR yEe fAdATe] Hits
H&3}e] short repeated sequenceE FA] 0 23t gene
rearrangements A HE 1, off-7 WIEYPIIMES ¥
el FAAT S DNA sequence DatabaseZ%-E 7
Azl o] 59 FAMEHAE ¥ R3] FEH 2
dtato]] k2 =9 24 DNAS] short repeated sequencedl]

=L

d

X R

AL ul s

18 34 DNA2 Aufaasye] 23
Al=sh ik

Az oy

Az
Tris Base, Sodium dodecyl sulfate (SDS), lysozyme,
Triton X-100, Dithiothreitol(DTT), RNase A 52 Sig-

mar}e] Molecular Biology Grade& AF&-3t¢iom, DNA
plymerase(Klenow Fragment), Eco RI, Bam H I, Sau
3A 1 9 @49} lambda Hind I size marker, dNTP,

rATP %<& Pharmacia A|ES AME-sl9d.

Aol FlSelA AEiE I =

FA FEg syt B A¥AME indica
type 2.2 Labelle®}, IR 314328 3}l japonica

typeog2E FEdH Au=Hd & & JHsQ0
T3 2AA4 9 hybridi $£49 230, &

22 Adatglon, uAFo e Axdue dta
HE AAsta] AFEsIRTE o] EFAEES 5FEITH

A Qoany Fawe Agsat

ANF etiolateE A ER 0]%8}059. , A
B ol AR 22 seedlingo 2 AHESISATH
olmf AR WYRES W Hudle FIARRZ o
galgon, & 153U 59 o At LEAT A
249 Qrre Ate] young leafE oj&at9lon,
A A 370Y A-S5E HERE mature leavesE A}
23199tk =3 proplastid 221 2] DNA ¥22 93}
Mg Aed B GLARE HlofS Flste] HFo
B35k

O

B{ DNAQ| #2|
sle] 4 zxozRe DNAE el e 2%
= =

100 mge A Ao EAste) A F4ste] Eppendorf
tubed] &3 F B 59 WS o83t Feldtq

DNA probe2| M=

151 bp repeated sequenceE ¥.3s} rpl2 probe ==
2.4 kb Eco R1-Eco RI fragementE probe® o]-§-3}%th
(Fig 1). Eco RI Agtasre A3 DNA fragmentE



—210—

g-33481 3] A] ) 36(1993)

1.0% low melting point agarose *JoljA] A7) JE3 &
O A¥E EFEe agarosed HHE F o2 65
°CollA] molal o] &8-S phenol extraction WHo g
Aty gF JAYPo R DNAZ Halstgul ol ZA
+2]¥ DNA ¥ o 2 2E alpha-32P-ATP(Specific acti-
vity: 800 Ci/mole)E& Random Primer MethodZ 4}<)
A]#A Radioactive DNA strand& @At ®

Southern blot analysis

HERE $&2¢ DNAE 27t Agatz dad
% Southern Blot analysis® Sambrook 5¢] ubH-L19
whe} 3hoich HERE Eel¥ DNAE 77 Adas
2 Adg ¥ 09% Agarose Gel electrophoresis3t &
Nylon Membrane Filter(Nytran)ol] 10XSSC §oo] &
A 3loll Blotting3til o] membrane filterE 80°ColA] 2
AR B9t AFAZAA LA o) EA THE Me-
mbrane filterE Prehybridizationd+ & radioactive DNA
probeZ 430} Hybridization 3}t 3158 <t Hybridi-
zation® Membrane Filtere= 2XSSC &40z 308
¢ 29 AR} & FHgHog 01XSSC, 0.1% SDS
fRoF 50°CelA 30% EUF AHst Xray Film
(Agfa)oll 7+33-A1# AutoradiographS AUk

RAMY REXS 2 ¥ FEX HIIME dHlm
=4

HEZRE cloningd 151bp WEG7NEH} KA g
AEE 71 §AXE 782 Gene Bank Database(®R
710, NIH, USA)$} EMBL Sequence Database(R 20.0,
European Molecular Biology Laboratory)e] 2% &
7INEE olgdtd FAMS AAskAY =3 Aag
FAAFET ] FAES WG BAS B8
#13 Harr Plot Analysis9} ©]E9] vjd e g7xg B4
A4 =2 132l DNASIS(ver 6.0, Hitachi, Japan) soft-
wareE ©]-8&3F] )

—_

Any @

151 bp REHI|MEE ZHsls REAK

B A= DNACl 9lo} 151 bp repeated sequence=
rbcl. #-3A¢1219] Fdownstreamol] =5t gjon] w3k
ol %719 inverted repeated sequence(IRS)$} large
single copy(LSC) 9499 AFAH(ua and Jix) 22 5H
25kboll $Xg rpl23 fFrEAtet FANE 97] MdLE
7bAaL QIckFig. 1. ¢ A€ 69kb Hind III =
4 rpl2FEAdA thel FAAAE BF XFsta

Qo o]52 151 bp repeated sequenced] 23 dZ
Hol glgol Wsizh o]g o)A fHATY
Az el #4do] 151 bp repeated sequencedl] 23}
dojus 7FsAS Z71938te] 151 bp repeated seque-
nceE X33 24kb rpl2FHA 2ZH-E probeRE 9]
23} southern blotF4& 8l o) Fig 204 B uls}
o] 2 DNAE EcoRI Astasrz dos T rpl2
probe® EA31H-E o AFHEA Ao A o g
& Ql%o] 24kbAH] YElth T 3hiel thE 35
kbHHL rbcL probeE o835 S wf Al VElU=
ROz Bop® o)i= rbeL-§AA 9} rpl2 RS EF3 =
AuE @ FAATUE & F YU k& 24kb
pl2 & AR 27zt o]9jo) 3.0kb 20kb 5T Z-& minor
band7} #A=HAEH olEL oln] dElX AFEL A
Loff st ERIEA ¥ HHSe|th 222 o] E
minor band®] &z)& 151 bp repeated sequenced]] £]
sto] Aujde] o] A 2L FRAATo)E &
F Ak

ol)gt o] AA {AAATY EAE © FUs)
93le] ¥ DNAE HindllIAg a42 Ealg & rpl2
probe £ hybridizationdt 23} Fig, 304 Bule} o]
95, 80, 27, 1.3kb T2 dHo] FoF AFEL HH
o2 #od 4 9tk o] F 9.5, 80, 2.7 kbpx A

Scale 0 2 4 6 8 10 12
[ SR

AMajor DNA
HEBE PEPE H

[T -+

rbecl. atpB atpE temM trmV

B) Minor DNA
B E H B P E PE H
IR £ SUNE— ¥ S oo # b e e +

rpl2 rbel atpB atpE trnM troV
C) iRA
HBBa E H E 8 E Ba H

L R +

tenl rpi23 rpl2 rpslY psbA
D) IRB
HBBaE R EHB E Ba

[T

trnl rpl23 rpl2 rpsi?® rpl22
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Fig. 3. Southern Blot analysis of Hindlll digested
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samples were prepared from etiolates (a), seedlings
(b). roots (c), young (d) and mature leaves (e) of
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Fig. 4. Harr Plot Analysis of rbcL and its downstream
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number starts in each file from the starting codon
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Gene Reangement through 151 bp Repeated Sequence in Rice Chloroplast

DNA

Baek-Hie Nahm and Han-Jip Kim* (Department of Biology, Myungji University Department

of Biology, Ajou University*)

Abstract : To investigate the gene rearrangement via short repeated sequences in chlorop-
last DNA, the pattern of heterologous gene clusters containing the 151 bp repeated seque-
nce with the development of plastid was compared in rice and the homologous gene clusters

from various plant sources were searched for comparative analysis. Southern blot analysis

of rice DNA using rpl2 gene containing 151 bp repeated sequence as a probe showed
the presence of heterologous gene clusters. Such heterologous gene clusters varied with
the development of plastid. Also it was observed that the heterologous gene clusters were
observed in all of the rice cultivars used in this work. Finally the comparative analysis

of DNA sequence of the homologous gene clusters from various plants showed the evolutio-

nary gene rearragngement via short repeated sequence among plants. These results suggest
the possible relationship between the plastid development and gene rearrangement through

short repeated sequences.



