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ABSTRACT Miniature inverted transposable elements
(MITEs) are abundant genomic components in plant
including rice. MITE-transposon display (MITE-TD) is an
Amplified Fragment Length Polymorphism (AFLP)-related
technique based on MITE sequence. In this study, we used
the MITE-AFLP for the analysis of diversity and relation-
ship of the 114 japonica accessions. Of the several MITEs,
the mPing family was applied to detect polymorphisms
based on PCR amplification. The Bfal adaptor primer and
the specific primer derived from mPing terminal inverted
repeat (TIR) region were used to PCR amplification of 114
accessions. Nine primer pairs produced a total of 160
polymorphic bands. PIC values of the polymorphic bands
generated by nine primer pairs ranged from 0.269 (Bfal +
ACT) to 0426 (Bfal + T). Each accession revealed a
distinct fingerprint with two primer combinations, Bfal +
G and Bfal + C. Cluster analysis using marker-based
genetic similarity classifed 114 accessions into five groups.
MITE-AFLP markers were genetically mapped using a
population of 80 BILs (BC1F7) derived from a cross between
the rice accessions, Milyang 23 and Hapcheonaengmi 3.
Eight of the markers produced with the primer pair Bfal
+ 0 were mapped on chromosomes 1, 2, 4, 5, 7. and 9.
Considering that one MITE-AFLP marker on chromosome 7
was tightly linked to the Rc gene, the MITE-AFLP markers
will be useful for gene tagging and molecular cloning.
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Transposable clement &2 transposoni Y5
Aol AR2 A8 2 FU) volo) Aoz FelA ek
Transposoble element= & 2] 93 ]/\1 N2 YAz A
5}= vk o) whet class 13 class 282 EE= T} Class 1
element= RNAE 0]-&35} ©0]E3}H, class 2 element=
DNAE o|gsto] ¥ RjoA E2& o Mz& AAE 4
= ch(Finnegan 1992; Flavell er al., 1994). Turcotte et
al.(2001)2 910kb Yol A transposable elementsES ZA}5}
of class 13} 2= Z+ZF 22719} 166 77} EAstH, o5&
A genome®] 12.2%2} 6.6%E A A|8}aL QUi B3}
ot

Transposable elements®] 3t HE]Ql miniature inverted
transposable element (MITE)&= B of|A] ]| 44 kb % 1~78
7He) Wie® HAEI 9L, Xﬁﬂ Aol A4 100,0007 2]
MITEZ #A3eg £ ot R ustgcKTarchini et al.,
2000). E3 F7IME A —Er’»‘i% 0|83t Ao A=
500 bp olste] 2 MITES | T £R|5he Ro] 2aH
¢l tHBureau & Wessler, 1992; Burcau & Wessler 1994a;
Bureau & Wessler 1994b; Bureau et al., 1996; Wessler et

al., 1995).

MITEE class 29| <3}0(Park et al., 2003a) <2, o
71Zd, ¥ 5 AE 9 Q7 2% 1Y AFY A=

dr 2xst= A2 R uE I cH(Kikuchi er al., 2003).
MITE familyo] &8s 2=
gaijin, castaway, ditto, wanderer, explorer, heartbreak 5-©|
A A oy, o5 Z+z+e] 115 target siteS 7FX] 2L Gl
th. dl& EW, Tourist-like® F2 A& 5-TAA-3'0|H,
Stowaway-like= 2 5-TA-3'2 B A Z o]&3tck(Le
et al., 2000). Lol X1l MITE %o 4 miniature Ping

. .
2= tourist, stowaway,
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2 Tourist-like MITEZ EZ£E+& 430 bp2] transposable
element2 15 bp terminal inverted repeats(TIRs)E 7}x| 1L
ot 71&o] LA Pinge 72 ORF dgo] & st
ol &7} FAIZE mPing Yol ORF F o] 2514
(Kikuchi et al., 2003).

MITE-Transposable display(TD) = MITE-AFLP 34
£ ojn] 844 A% 7He) §AHe TABAE ZABHE
0] 4 53] 2. (Casa ef al., 2000), B} MITE-TDZ o]
L5F A7} 8 E vt 9l oLl (Wessler et al., 2001; Park
et al., 2003a; Park et al., 2003b) o}& U] £E9] tjokyd B
A g FAARRAE Ao o]8H His ¢l Aot

B A7 A& mPing familyE ©]-§3t MITE-AFLP 24
& o3t RE Uzt w9 o ZATAE WL,

NtE markers2] EARA| o] & 7HsAAE HESH] Yl

AX BT,

TR

ZAIAIE

2 AgolM Ty S4% 6549 YREYE 4974 5 A
A 1147] A5 ZAstAHTable 1). 0|5 AEEL 2y
2 YEo|A SA4H An] U B4 AFoA oA
SEREoR Y3 o]fu: AEEo|

Genomic DNA F&

Genomic DNA &2 Causse ef al.(1994) Y Doyle &
Doyle (1987)] W& A stqih 37 A= At o ¢
< YA AoA upgt ¥, CTAB &43F4H [50 mM
Tris-HCI(pH 8.0), 0.7 M NaCl, 50 mM EDTA(pH 8.0),
140 mM B-mercaptoethanol] & H7}3t &, 60°C 147+ 9]
3F4ch ©o]F, 532 phenol : chloroform : isoamylalcohol
(25:24:1) A7}8 2, 13,000 ipmO.2 5 E7h LAlE2 5
Fct. &5 Aol 5FY] isopropanol& o] DNAE HHA|
A A 52 AHE3FG e, 260 nmet 280 nmo|A FHEE
Z7slo] DNA <& A4 0 A% AAssc

AFLP B4

A=k DNAE Bfal(New England Biolabs, USA)2 2 A
ot 3 o8, Bfal adaptorS FHYA|7] & AFLPE 433519
t}, AFLPo|| A% primer+= Table 20] A|X|3}%ct. AFLP
£ Vos et al(1995)2] W& Bgste] st o, 1, 2
2} PCR-Z 485} 4th. 1X} PCR 482 Bfal adaptor7} 3

3tz A|&ofl 10<PCR Buffer(10 mM Tris-Hel, pH8.8, 50 mM
Kel, Tritonx100), 25 mM Mgcl,, 2.5 mM dNTP(Promega,
USA), 10 pmol adaptor primer, 10 pmol mPing 1 primer,
1.5 unit Tag DNA polymerase(ABgene, England)E 3 7}3t
3 i-Cycler(Bio RAD, USA)E ©]-43}¢] PCR ¥r3-& A3
34Tk PCR 2748 72°C 28, 94T 3802 13 vhe 3,
94°C 30%, 58°C 30%, 72C 1&L lcyclerZ 243] yhHE35}
4t} Selective amplificationg 93t 22} PCR ®¥H2-& 143}
PCR 4F-& AHE¢] 10xPCR Buffer(10 mM Tris-Hel, pHS8.8,
50 mM Kcl, Tritonx100), 25 mM Mgcl,, 2.5 mM dNTP,
10 pmol adaptor primer, 10 pmol mPing Il primer, 0.5 unit
Taq polymeraseE F-7}5}d PCRS AP35t PCR 2H4
2 94T 30, 63C 30&, 72C 12E 23] HHE3 & of &t
& 3obt} annealing =5 S9C7HA] 1CH ZaAl7|HA
53] w2 A}7] T}, 94°C oA 30z, S8C oA 30%, 72°Co
A 1R 293 HRAIZH.

2% PCR AE& 95C oA SEIF 7hdste] MFAR &,
6% polyacrylamide gel(acrylamide : bisacrylamide(19:1),
7.5 M Urea, 1xTBE(0.89 M Tris-HCIl, pH8.3, 0.89M boric
acid, 0.02 M EDTA, pH8.0)o]A #H7|d5aqch o=
silver staining kit(Bioneer, Korea)S ©]-&3to] A3t =

MES BYshg

A2 24

AEU7h He] TABAE B45] 9I5tel Nei & Li
(19799 BE ARgstach AE X9 Yo A EE
Sxy=2Nxy/(Nx+Ny)9| F-24]of 23] A4t =dl, Nxy=
T A% Xe YA FF5He2 WEAEE WEY folu
Nxo} Ny Z+ AF X Yoo A" F M sojch

AZ7F A2 NTSYS(Numerical Taxonomy and Multi
Analysis System)-pc(version 2.1) & 73 (Rohlf, 1992)2 o]
£319. 1, E27F §98A= UPGMA(Unweighted Pair-group
Method with Arithmetic average)S ©]43F SHAN clustering
Yoz dendrogram$ 28ttt WA o] &S dot
H7] #4138 PIC (polymorphic information content) #} Al&
& theel Al ol

—_— 2
PIC, =1 —EPM

o] AojAl Pij= ubA i9] MEE FoA /A 35 W=
¥l 9] HlT=<=o|tt(Anderson et al., 1993).
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Table 1. List of 114 Japonica rice accessions used in this study.

No. Accession Origin Group* No. Accession Origin Group No. Accession Origin  Group
1 Hokuhikari Japan I-1 39 Seoanbyeo Korea I-1 77 Junganbyeo Korea  I-1
2 Hatsunushuki Japan I-1 40 Hwajungbyeo Korea I-1 78 Seolhyangchalbyeo Korea I-1
3 Norin 1 Japan 1 41 Chucheongbyeco Korea I-1 79  Anseongbyeo Korea  I-1
4 Norin 8 Japan I-1 42 Akisuho Japan I-2 80 Sujinbyeo Korea  I-1
5 Norin 17 Japan I-1 43 Asominori Japan I-1 81 Munjangbyeo Korea I-1
6 Norin 22 Japan I-1 44 Fujiminori Japan I-1 82 Sampyeongbyeo Korea II
7 Norin 29 Japan I-1 45 Fuji 269 Japan I-1 83 Hwaanbyeo Korea II
8  Koshihikari Japan I-1 46 Jodongji Japan I-1 84  Jinbongbyeo Korea I3
9  Ginboju Japan 11 47 Damageum Japan I-1 85 Jeokjinjubyeo Korea  I-1
10 Asahi Japan I-2 48 Eungu 6 Korea I-1 86 Taebongbyeo Korea  I-1
11 Kimmaze Japan I-1 49  Odaebyeo Korea I-1 87 Koami Korea I-1
12 Nagdongbyeo  Korea I-1 50 Cheonmabyeo Korea I-1 88 Suwon 460 Korea  I-1
13 Mineyudaka Japan I-1 51  Anjungbyeo Korea I-1 89 Suwon 461 Korea  I-1
14  Chugoku 31 Japan I-1 52  Daeanbyeo Korea I-1 90 Suwon 462 Korea  I-1
15 Sachicaze Japan I-1 53 Hwamyeongbyeo  Korea I-1 91 Hojinbyeo Korea I-1
16 Inabawase Japan I-1 54 Hwanambyeo Korea I-1 92  Junambyeo Korea I-1
17  Seolacbyeo Korea I-1 55 Heukmanbyeo Korea I-1 93 Haepyeongbyeco Korea  [-1
18 Jaegun Korea I-1 56 Palgongbyeo Korea I-1 94  Jungsanbyeo Korea I-1
19 Honenwase Japan I-1 57 Donghaebyeo Korea I-1 95 Manpungbyeo Korea I-1
20 Totorokiwase Japan I-1 58 Yeongnambyeo Korea I-2 96 Heukhyang Korea I-1
21 Ssangyeob Japan I-1 59 Arangchalbyeo Korea I-1 97 Nihonbare Japan  I-1
22  Sadominori Japan I-1 60 Mankyeong Korea I-1 98 Somewake Japan  I-1
23 Tjin Japan I-1 61 Surabyeo Korea I-1 99 Norin 6 Japan II
24 Tarehonami Japan I-1 62 Kwanganbyeo Korea I-1 100 Rikuu 132 Japan  I-1
25 Hokuriku 11 Japan I-1 63 Wonhwangbyeo Korea I-1 101 Aegook Korea I-1
26 Fuji 280 Japan I-1 64 Inweolbyeo Korea I-1 102 Yagyeob Korea  I-1
27 Pi No. 25 Japan I-1 65 Hoanbyeo Korea I-1 103 Norin 7 Japan -1
28 Reimei Japan I-1 66 Dongjinchalbyeo Korea I-1 104 Norin 25 Japan I-1
29 BL1 Japan I-2 67 Mihyang Korea I-1 105 Sen-ichi Japan v
30 BL 7 Japan 111 68 Undoobyeo Korea I-1 106 Fujisaka 5 Japan I3
31 Nongbaeg Korea I-1 69 Hwabongbyeo Korea v 107 Sasaminori Japan I
32 Sasanishiki Japan I-1 70 Nonghobyeo Korea I-1 108 Toyonishiki Japan -1
33  Sasasigure Japan I-1 71 Mananbyeo Korea I-1 109 Akitakomachi Japan  I-1
34 Dongjinbyeo Korea I-1 72 Sangmibyeo Korea I-1 110 Yamabiko Japan  I-1
35 Jinbubyeo Korea I-1 73 Saechucheongbyeo Korea I-1 111 Hasusimo Japan  I-1
36 Janganbyeo Korea I-1 74 Jinpumbyeo Korea I-1 112 Hitomebore Japan A"
37 Ilpumbyeo Korea I-1 75 Sobeebyeo Korea I-1 113 Milyang 20 Korea  I-1
38 Jinmibyeo Korea I-1 76 Sindongjinbyeo Korea I-1 114 Sangpungbyeo Korea I-1

* Refer to Fig. 2 for group classification
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MITE-AFLP O}7{2] At 2

UoF 235/t -] 35 %] RILs(Recombinant Inbred
Lines) 804 &2 o|&sto] A4HH FHAAAEE 0|85}
MITE-AFLP u}#o] ¢ 2)X2 AE3cOh ef dl.,
2004a, 2004b). g = U}?—]—‘é% MEE9 gzl A7)
(bp)E “M” Fo| 2o BAL Fosigtt A= AP
Mapmaker L2 1 (Version 2.0)0.2 EA519 0 HA
Q1A 7He] 54 A 72+ Kosambi centiMorgans 2 HA|
5L, &A= LOD > 3.0& ol-&stof v Essict.

MITE-AFLP £4-& Wi o] 4=7} 714 who] T2tE Bfal+0
selective primer®} mPingll primer Z§H(Table 2)& ©]-&3}

of §H% BHE Susgc

2

Cid 24

MITE-AFLP E2X4ofA 430bp<¥| transposon?l mPing <
o Yo A 19bpel mPingl primer?} 21bp2l mPingll primer
£ 1, 2%9] PCR FZof A-838}3L selective primer(Table
2)0] 71X g dYHer AVIE Hrier A A
100bp ~800bp2} WA A HHEES BAE 4= QU SUTHFig. D).

A WE Fof A dF4E Hetdls MEY A2 St
T-Hol gest AMe Z=rt diEk 30%0)4 el =

£ 7|#2.2 31%2 primer
wEE ZolE YEhfgith
& 97N 9] selective primer®} mPingll primer®-2] Z3¥-o
2 169709 ogd WErt s, ol 1 A9
primer 23t & F 197 FcH(Table 2). #2E Ax =
FolH 2o B 7 o4be] EEoIA Aol ol W
E ARG A3 Bfal+C2) primer 23l A 55.8%2] &gt
<, BfaltATo| A 27.1%9] 2aghd Bk 7H U2
=SS Hol RFL BIAT(S9/M)S} Bfal+AC(637),
32231 Bfal+TG(637) Att. A4 ol ofgt g d&2
Bfal+tA S BIZ3 1709 A717F A7HE primer 2FAl =
Bt 41.5%5 e, 2709 E7171 71 primer 2§
M= 36.6%F, L1 3709 B7I7F 71 primer] 2
AME 32.2%E YEHATHARTIAA). Z-2H] primero]]
o S&HE e gt thYAE PIC o= AEd 2
I}z Table 20 Yretdl Bhet 2ol gt 0.269004 X oigh
0.4262] ¥olol o HF 0.3630]Yck K7k 0426
HeQl primer® 2L Bfal+To|U1, FH2gE Uetde
primer 232 Bfal+ATC %t} Selective primero] A 7HE=
A7)9] 47} 3749l Bfal+AGCS Bfal+ATC:= PIC Zto]
0.3173 0.2692 selective primero]| H7tE= H7|e 47}
1~27)¢] primere] ZFRch A Lebgeh
A% 97l primer 22 0]-83)o] 2rAlE Hi

23] meh BaEE Weol

£2 4

Table 2. AFLP-MITE adaptors and primers used in this study and averaged PIC value of the bands generated by each primer.

No of polymorpic

Sequence band (%)* PIC value
Adaptors
5’GACGATGAGTCCTGAG-3’
3'TACTCAGGACTCAT-5’
Primers
Bfal+0 5’GACGATGAGTCCTGAGTAG-3’
Bfal+A 5’GACGATGAGTCCTGAGTAGA-3’ 17 (42.5) 0411
Bfal+T 5’GACGATGAGTCCTGAGTAGT-3’ 16 (37.2) 0.426
Bfal+G 5’GACGATGAGTCCTGAGTAGG-3’ 15 (30.6) 0.382
Bfal+C 5’GACGATGAGTCCTGAGTAGC-3’ 24 (55.8) 0.411
Bfal+AT 5’GACGATGAGTCCTGAGTAGAT-3’ 16 (27.1) 0.422
Bfal+AC 5’GACGATGAGTCCTGAGTAGAC-3’ 29 (46.0) 0.295
Bfal+TG 5’GACGATGAGTCCTGAGTAGTG-3’ 23 (36.5) 0.337
Bfal+AGC 5’"GACGATGAGTCCTGAGTAGAGC-3’ 15 (31.9) 0.317
Bfal+ACT 5’GACGATGAGTCCTGAGTAGACT-3’ 14 (32.6) 0.269
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Fig. 1. Polymorphisms of MITE-AFLP bands. The primer was Bfal + C. Refer to the Table 1 for the lane designation. M,

50bp DNA ladder.

& A% AR 147 AEY7 el FRo| Asse
Primer 22 L FUSH e digE B3 22 &
Uzt 8 AEo] 2rAE QI Sasanishiki®} Fujiminori &
22 Primer BfaltAd)A W4T WOl FUs ofA
B o, Bfal+TG z3o) A += Koshihikari, Sasanishiki %
Fujiminori 4] 7}2] ¥ 504 SY% WE g 2q
o BfaltT 23 Aksioh 240l A, BaltACT 2L
Ssangyeobd} %4, A|9t¥{ 9} Chucheongbyeo, 43 <k St
ok, Rikuu 1328} Norin 7, Sasasigure®} 3hdd], 12|11
Rikuu 1329} Norin 7641 EU3F AL, Bfal+AGC 23
£ Totue} E7#M, Ssangyeobi} wui, Norin 6359}
Rikuu 132, 281 3|E <} Norin 704 53 oFAHS
Qth 79T BulAT 2Fo|H ehduel s, Al
B9} shotofj A, 18|11 Bfal+AC -2 Sasasigure®} 3}
gl YT AFS Ech ot olF 7709 primer
2¥oze AA 114709 A2Y7t HE 742 &) &71
ST 22jut Bfal+Ge} Bfal+Co| 27]9| primere o=
T &% o= 5Yg e siglo] AR ol FA|E
AZzYz} 8l AAE L2 & A F8% 1A E By
et

iy

o X, g

s

TR BN
114708] 27t Algol da SAE AA 16974 w
SE o) Wit §52 137} 002 FE53 T NTSYS-pe

(version 2.1)(Nei & Li, 1979) UPGMA EAlof 9%t =4
AeE AL d3, FAASs= #H4 0.802(Norin 83}
Norin 22 7Hol A Z o 0.081(Chugoku 313} AHEH 7H9)
x5 Bgon, ¥4 fFAASE 035301k (AR viA|
AD). FAAE4] dendrogram 2y A, A 57 ISR
EREHAUL, o] F A5 I A Al Ay 2a§e=
23k 2 9J9ithFig 2). 18 I-10] %381 Norin 87} Norin
22= FAHAIS7E 0.8028 7HE FAMIol &2 FFolTh
3% I-19= oY, %Y, A, Chucheongbyeo,
Sasanishiki, Fujiminori, Rikuu 132, Norin 6 S| £3l=4|
YA R FRo] A UBhA gttt IF 120 ¥
8, Asahi, BL 1, Akisuho7} £33, 21588, Hokuriku 11,
Fujisaka 57} 118 1302 B2tk 1% o)t 645
o] EFHU=H, =W 45 Bt sory, T8y
U §/4FQ Asahi 5] £t IF 1T} Vo= BL
307 BHeH 2 1719 FFo] &34 em Senichi®}
Hitomebore7} 1% V2 EZRE| 9 cHFig. 2).

AFLP marker SZHEA

MITE-AFLP Z3} #34 e G z& &st
7] $13ll YoF 233/8H Y] 35 2EHe| RIL(BCIF7 Ald)
804 && o|8ate A FAAREE o] 85 HTHON et
al., 2004a, 2004b). B4 Az} A 367]9] W=7} ka9l
L 2359} g 35 Ttof FAE RAed, olE
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Fig. 2. Dendrogram showing the relationship among 114 Japonica rice accessions based on MITE-AFLP analysis. Refer to the
Table 1 for the line designation. Vertical dashed lines indicate similarity values used for the group and sub-group

classifications, respectively.

< 870 ©HY A HAE FATL & AUTFig. 3). 7
A AL E4 ol &8 tAF AL HEtuA] g2
ntAELE ZtZe] JAA|AFol A SSR whAH e 3 EstA
AFSEA FAonR ols 57 HEV ERT Ao @
E A

870 whA= Zhzt A 1H2AH), 29H(1AH), 4AAH), S
), 7HAA) 222 9-bQA)d AX S ATHEFig. 4).

8 AL o]E uhAF0] GAA Y 17 251 9tk
Roltt. 971 5 2709 otAE GAAY TH 22 9
ted, o5 7 2¢ 9 4 FMF ] YAF
M2203 M24254th M280TF M125% 1 FA oA < 4
cMe] AR YA|3Hgch GAR] THS MA22E 7MY g
Hofl A& RM4271} 14.2 cM HolZ o] A3t A
o, Re2H= 1.9 cM2 A2 dAEe] Qg o] upAE

=
T
=4
p-
A
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Fig. 3. Polymorphism of MITE-AFLP. The primer was Bfal+Obase. Arrows indicate specific marker for a molecular linkage
map construction. a, M425. b, M325. ¢, M280. d, M265, e, M242. f, M222. g, M220. h, M125. i, M120. Lane A, Milyang
23. Lane B, Hapcheonaengmi 3. Lane 1~80, BCIF7 backcross inbred lines. M, 50bp DNA ladder.

1 2 4
™
RM110 RMS518 T
RM495 [T RM279 RMS551 — T
RM428 T RMS55 RM335 T
RM323 T RM452 RM1359 —4
RM283 RM561 RM5749 T
L RM475 RM119 T
RMS575 RM273 T
RM466 ~ [ RM262
IR T vt RM252  —
RM240 rRM255 —b
P RM425
RM128 1 RM166 RM348 —H-
RM473 —IT M220 RMS67 T
RM319 -1 M242 \J
RM315 —T
M280 T
M125 —T | 20cM
RM431 —T
RM414 —E_

RM427 T RM285 —11
RM574 M222 1 mizs L
R I RM524 4
RM180
RM249 RM214 —H—
RM146 RM418 {1~ RM321 -1
RM430 RM11 T
RM163 RM455 1~ RM566
RM7568 RM351 —IT M265 —4
RM161 RM234 —1 RM434
M120 —
RM421 RM7601
RM1335 7T RMS53 T
RM480
RM248 —H RM215 =17
RM205 -1
~ U

Fig. 4. The integrated map based on SSR and AFLP markers. A molecular linkage map was constructed using the 80 BCIF7
lines. Markers are indicated on the left of the chromosomes. Eight AFLP markers are shown in bold.

Re 79 Aol $8317) o182 % A& ol
.

MITEE # genometfol|A] Z-2 wHH(100bp ~ 500bp). 0.2
ZA 5= transposable elementZ HHpEA] Al & 1,000~
15,000782) copy 47} 2A%ttl(Komori & Nitta, 2003).
MITEo] B3t A7t 4% §d2e 729 7% 1o
st Ao o] %L 9lon PCRE 7|2E § marker 7

o= +&3HA o] &HL Ut

H o A= MITE £o|| A Tourist-like¢l mPing family
g o|&3 AFLP R4S Bajol AZ U} ¥ 114 2% 7
of copgat 2ABAR BANAT, AT oS B8
2 dotry] 98 ABEHL AU By A
Bfal+G&} Bfal+C2] 27)| primer=Z ZA|H AA 114712 =}
;'15147}  AES 7 AT ZEE Ay e
= dl& &%, RAPD 244 ¢utA 02 primer?] G+C_—}

1ol £34% WS £F 92 5 ntm guA ¢

ot
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AFLP E Ao H L selective primer?] A71EE= H7|9] 47}
1) A7 wjeke A s SE 4dE s ow
a A ot & AfolAe AA Heset 4y S vE
W e Mol glojA 2719 |7|7F H7HE selective
primer7} 17§17} A 714 selective primer®.t} W2 Hi=<=7}
BHE AL BaltA9} Bfal+G ZFH2 100bp~500bpH
9], Bfal+C9] Z3H2 100bp~700bp2] ol WHES
Tzl 3L Bfal+AT®} Bfal+AC, J8] 1l Bfal+TG 2] primer
of 7% 100~800bp} Il BAtel Het A& 49
WEs) Qe AR shte] acloR Aed Aoz BuE
9Tk, Kwon ef al(2003)2 Ro} w29 E24HS 9
primer 23t AWt o)A E+3/M+3 primere] Z§Ho|
E+2/M+3 primer 28R thaA] HiEe] By} Aotsly
WE9] zpolg Stor QAAE 4= glo] A3t primerz
A A primero] whebA FAE = WEQ 7o)
el 4 9 BE Fo| 4L Adets adloz Ags
A% o % 9%

AT} vje] bzt 2eEA BA AF2E Kwon
et a1(1999)01 microsatellite marker®} RAPDE 0]-8&3}¢]
F7h 28 0§04 P BAston, Ji e dl
(1998)0] 51782 AEY7F wof disl 857 2] microsatellite
o}AE o]8 BA3 A markere 3t PIC Zho] 0.3300]
i, 517 FEFL g AxUrket d A2yt £ gL
2 Uyolpon 2df AxYzt 2F Wl = dE
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