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7}. RFLP(Restriction Fragment Length Polymorphism)
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restriction enzyme _.
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Fig. 1. Detection of DNA markers by the method of restriction fragment length polymorphism.
DNA is extracted from two (or more) different indiviuals, then is digested by a restriction
enzyme, which cleaves the DNA in or near a specific recognition sequence (or restricition site).
In the example, the recognition sequence of the commonly used restriction enzyme EcoRI is
mresented (5'-GAATTC). The two individuals differ in DNA sequence at one potential
recognition sequence. The restricition enzyme cuts in onme but not the other (indicated by X),
generating restriction fragments of different length. The framgnets are separated by gel
electrophoresis, and visualized by binding of a specific radioactive DNA probe. In practice,
restriction fragment length polymorphisms are found empirically, by randomly testing different
DNA probes with different restriction enzymes, until 2 combination is found which distinguishes
hetween the genotypes of interest.
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AFLP w9 7|24+ genomic DNAES rare cutting A§&E4AZ A
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k. VNTR flAE4A Kol polymorphism A Ao %5 Bx=o] ¢)
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. 7] 48 genomic DNA<®] 80% ol4o] repetitive® = o] 13l highly
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9] repeat unitte 3 =7]7F 7] 1000bpeln] olal§ RSe] 377 57 24
(flanking) &2 2214 H2 FEolt} conservedo] A=zem vraAc. o
ZtA] PCRZ inter-regional spacerS S ZA|ZS.2 polymophism @A 4
A ", |
X U repetitive sequenceZ+E tandem repeated sequence motif?} 1t}
o]E sequencet satellite DNART} 719471 Ho] “mini- satellites”2} B2 %
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genome WA I2A £EF  SSRE 2 FWel uque DNA sequence
FEB 22" primerE-g ¢)] &3 PCRe| olsled ZEg 4= glon 2Ty AR
ST EF %€ Y4 E Roltd o) 54 SSRYIA tandem repeat unit %
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£Hch 9EH JEL F FEL FIY o= st 2ejAA vEn o 3
o dgte] A& FelA o= 54 @ RFLP X949 fARYS FEA
o} o]FAzZke] vl ge] Lol B g Fi2 ATIEEAA U FpB ALL3)
. o] Afdls & ¥ AR 2e FYA, YA, E & P9 AR
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F, A¢2oz RE o B2 ARE 92 = ged oy 33 RFdA zast

dojup7] wZelc} (Allard, 1956). ™R ES AE RFLP A= BE ¢ 507
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7}. Gene Tagging
RFLP markerE9] A#& o) &3] EFoz &= FHAE tagging ¥
Ad AR $H2SE £AVS L RFLP markerste] J#& HA&Hof doh
olg} e AH ARe dA7RY P markerEE o]-&5te] APt VW
7 d)23) A9E isozyme B RFLP X UAE o434 A87tx AHE
o] 9}, & gene tagging ST EEFH ol ARE (1) L= 3=
=4 EAYAL 2AHE FAASY £ 2) o FAREY A=Y HA, @)
FAA A FPLH v]HE 2 FAxY AAA vldE T ARE @
£ 2 9t} (McCouch, et al. 1988). ¥ #E A¥Rv} RFLP markerg® B2
3 A ojgAel AuA FHES FrEy] YA = RFLPE o148 dAH
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Table 1. Development of Milyang 23/Gihobyeo recombinant
in bred lines using single seced descent method for
highly saturated molecular mapping of rice

Milyang 23/Gihobyeo Recombinant Inbred Line
for Highly Saturated Molecular Mapping

Generation * F11 ('95)

Method : Single Seed Descent
Population size : 164 lines
Characteristics

- Excellent Population Structure
(Abundant Seed and Easy to Propagate)

- Sufficient Population Size for Fine Mapping of
Target Genes

~ High Level of Polymorphism

- Immediate Availability of Pure Lines

- Many Agronomically Valuable Characteristics
Embodied by These Varieties

- Will be Used as a "International Reference
Mapping Population”
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o] XEY HWrt 3ol e AR 83} v ole} s o]} Po] RS
Fol RFLP HARIAS] o84 Mrlo] Xgd AlgEe] oja] ALgEd 2t
2] At (Beckmann and Soller, 1983, Helentjaris et al, 1986).

AEEE SN marker® EWE § 4dre Southemn hybridization 23}
IM 574 RFLP bandS9 &4 %8 A2 f%d ¥dSe =4 ors
TRHe=E AU 4 givk (Young and Tarksley 1989 a, b). ket EHs=
A7t RFLP markers} 7MgH7 Q#&sle] glod 2aAne] Axs ¥4 u
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FelA EXsls QAH SHE e NASE Y AW £ glong B
ke FAAE 44 248 & A: Aolrh. (2d elAE o woAy @
ZHsd-1) Aol THEA Estl-29F Y3 @nso] glgol 8l siglon 13
d44 9 RFLP nl7]st dgdo] EQIH0] olE nlAEE %Fo T T8
A77E AYFol At

TH, =, £7], TAEYAN FH 2ol 459 A% Fuvld el P93
=l @ do] weF P{R710] molecular markerS Eu]: o]0l £ 9)
o AZE =g 9 PEE 2Y o AR AW Y o HaAg § FF4
Foux & Ayox Y YFEH QBE RFLP markerS o] 438t% 1 &&
< YA F718 AoltHTanksley et al. 1989). %% olual molecular
markers< codominant3}7] @l @ {Adle] @A JEAZREE B #
AAEE F90PF ol +EE 4 Uk

FEEA YEE AYA AEE 157 95 pyramiding® multiline |94}
2ol AL=R=H (Yoshimura et al, 1985) H83 9 #HoA Fujgle Ao
ot 718 FY{T Yo {A oFr| wRe Yz A=A Zag)
aHu #8483 #4992 f38AEe] RFLP markerS 3 tagging@ohd o mzy
< ©]8% multiline?} near-isogenic line®] $4o] A 7143t @ 4 Y& A
o]t}

U} fAA9e 9 2 fadA B2
RFLP 7l¢2] E ©& olgAe faxde] Wrl 2 gdnd B4l
o Fol 9] AL F2F Wolsl o o|F Folt AuEo
=qaha #d@ faREel ol EAdm Ut Iy giRpe =HEFo|
Azzrel mgel Bbss] HEe] 2 AHE 4ty fA4 AT} oym
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Fig. 3. The distributions of semidwarf and tall culm lengths and Estl-2 alleles in Fy
and Fs families of (@) Shiokari/Shiokari (sd-I), (b) Taichung 65 (A, Pn, Pau)/Taichung
65 (sd-I) and (¢) Milyang 23/Kasalath. I Segregation of EstI-2 alleles in relation to

culm length in Fz populations.
Fz families (Cho et al, 1994 a, b)
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SdAoln] §=o Atk R wek GAE Jlgohd fAR LAY =
Ftel vlssinte A ot 4 rd JAF 9HE alfol We 4 A
g ZAoln webx ZI 9] muloH dL $13 WHolny o & Wel= Ay
g Atk o FAAYSHA UWEY AR} e EySe
RFLPE °|8-3tH &AAH oz Hr7t 7t5sin oad §& £y 48 §a4
e A =4 § Atk HToE RFLP 714¢ o838ty oo g
g, H, Balg, A Fo2 #8 A2 =Ysiels ARst o)Roxm gt
W2 REFEL A0 o] Brlsds] dd & 2B $AdTe)
QA7 Az ZYHelm FAHHol Atk 2L} RFLP 7|&g olgaid =3t
T WY fA8AE 2o 3s TR 4+ ok 2o RFLP Mg
ool FEFAY #43 OFYE WY 2H phylogenetic tree® FA s
AE % olgdee o] o)Folxxm lon(Miller and Tanksley, 1990,
Wang and Tanksley, 1989) %7t} genome E4-& Ealo] 22 23l
#F DNA F£9 FE e QFASd st ojFelxm AUk (Y4
© VR Adel X e ¥ HArEWT disid fAA 6
aurXal03} xoriiMe] 213 WEI= RFLPo] oJdle] 4¢3 ZAAAS =AM
AL 715 W WAy P9l AAE dnse Ysol el HAG (HE
o E 1995),

th #AA o] Y (introgression)] 33

old t1& F%, AYEclAS (land race), T opA)ZTo 2Ry Loy}
e 53 9IS AuiFel &7 Yod ) RFLPEAE olg&o s
7t Avidz dste 939 Y (introgression) LS YHo 2 FHo] shud
B ol3d A ol9E FIHER Sl Yt TP (backcross)l A A B
sl B2 =82 & 71 3tk YoungF Tanksley (1989 a, b)e o] uhy -2
ol&-38ta] olYENIER 2E wlold2 AFY FAAAE AuTe] SHARE
W clEgHoz FYsgh old A violdx AYAY fEAE L= A
WEZT AF FAA7] dstde o= Ao e Aoz 27t
vt e ¥l ABE QA Z4EE HAE 2UATE A4S ARA
e o1BA Y AFFE Mgt o1 BdY BYon &)
el ofiFo R RE AT EYL 9 ¥ G4A 2971 Aol @ A
HE AR Ho=Z Wusie Aol BrFsd. el RFLPE o838z
FEHY Tl GAA 2 oIS E £4% 5 Ak(ay 5). quPew
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Fig. 4 Dendrograms constructed from RFLP data using the probes pBSavrXalQ (left column),
presence of Xorll methylase gene homologus DNA (center column) and virulence to rice cv.
TIRBR2] having resitance gene Xa-2I (right column) for a population of 38 Korean strains of
Xanthomonas oryzae pv. oryzae. pBSavrXal0 was constructed by introduction of 3.1 Kb BamHI
fragment of aurXal0 gene into pBluescriptll SK+ and contains 155 copies of 102 bp fragment
(Hopkins et al 1992; Choi, 1993). Genomic DNAs digested with EcoRV were hybridized with
PEV2.0 and pEV5.0 that contain Xorll methylase gene, Xorll very short path repair endonuclease
gene (vsr), and 3’ and 5’ flanking region of Xorll methylase and vsr gene, respectively (Choi,
1993, 1994) to determine presence of Xorll methylase gene homology in the genome. Rice plant
was inoculated at 21 days after planting by clipping method and sympiom severity was
evaluated by lesion length 10 days after inoculaion to determine virulence to Xa-21 resistance
gene. Water soaked symptom with longer than 3 cm in lesion length was considered as

susceptible
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isoline® 4% 729 RFLP marker® o]8¢ Ay uhyge Ag3bd aAws o
Fe HALBEA wE Avule] wEAY 4AXAL AW 4 glon =4
stnA ke ¥2-E AR A HRF 4 Ut Aol UH(Young et al
1988, Young and Tanksley, 1989 a, b).

% FA9d §A7 24

FE7HE0l #HE JHAE dREY Fa $UIAEL Y fAEA
o #8l AujEr FHFHAL drh olF A9 FAASS od YA 1y
ol g A7} Yol FRygo R AL vlAEL o) FAA FgAez
ZAgsle] @ FhFell dF& T Aol 2 % Qe 2Fo] 7h5at
ot FRol A {fAA} Fee AL dFo FAFP Ao wn
olE 4L =EsE FAYAE FAHFF {FHAAB(quantitative trait loci
QTL)=x R=23 9o,

Molecular marker&<¢] &8 o|e] FAYAET FAEML Wd fA%4
<= U2 F437] 9E7) W) @3 HWF F AEEAGTL o] 8-3e] W)
FAHAYG. A A=FE molecular markerSE Mendelian $-dAl7 2§
o g g3 FHYAES o] 98 ARE Wrie s olgd 4 glo
™ (Tanksley et al, 1989), E§ Z}zte] AW g 7oz e] Juia =7
W ol olE FAS ] Eol THE FAF 8959 o G )4
A Qo) Y50 7He3A HUvh (Knapp and Bridges, 1990).

Paterson & (1988)2 Ert=elA] sde] R7, pH, 138 F FHJ4:s
3 RFLP ¥A|Azste] A#BAS A8 A 67, 3o pHE 57, 3
S48 4709] RFLP EARIA7T 0|59 w#e] Anelo] vk 91, Kinzer

e (1990)2 ErtEe] £7]9k #A3UE cDNA clone® Awsie] FH AL o
A v glch o] Ylel= FHPAN FAEY A7EEe Y EHE 98ty
71#9 maximum likelihood analysis % (Allard, 1956)& 44 R3]
RFLP EAAztste] FAE #4313 A= (Landerst Botstein, 1989)7} o] 5
AARL em, Ay AN £F, £7], EILT Moo= Zay FHYya
o] FAe] RFLP 7|&& o8 @3S0 gz gioh

"h {ARA AEE §48 §AR £33 34 (Map-based Cloning)
A AEo]l A f8 FAAEL ] AT £ =



a4 Wyel & Jldse] evt BT HEdaME fAA AEo
Z oA AA Fol /87 FAAE B2 S43le JlEo] dAH| A &
st wWa AT 22 554 A4 fA @30 F wEA ez
BT olE AFAol ZEA Z1F ot A FAATE AdEL e B
gl 7 O AR a9 A JA gvh TR {314 AEE Be
E uUdA4 32 22 sHHoE FAF FAANE B F43= el B
srt "Wag Aotk old As Z|EHoz FJX whie] #AA BE 24
dq 2eolm k. 1 3}l transposon taggingg o]8&}e] insertional
mutagenesisg -F718tAY Agrobacteriume ©]&% aﬂ’ﬂ’ﬂﬂ'ﬁ-ﬁ T-DNAE
=417l Wyels, = & dFve 9HH  (reverse genetics) &
chromosome walkingelel E#]-9-& WhgolAlsl Zo] ddg vAZ Alge=z
3] HAlskE Wyel itk

ax2 ¥3¥ RFLP XZE o]43F gene cloning?] 7154 e =da], vy
Zo} & AN 1T =Hded A4 FEANM FHE 223 mapping 71
83t HEdA 977 AAFL ek o] chromosome walking W&
2EAo2 BX fAA ¥29 A @R FEoR npF|Eo] F8I Q43
o NEF v¢ 2AEA FJas sojof Frh. o]AL chromosome walk EE
jumpel U@ WYAE 7AA e FUE ARE ATHY EG 2@ E
dde 44 AL base pair2 YEhllE ZAFHAY 319 AolE A=
AEE AP o= 71 dAFE Y AZRE AlFElY f@AgL &
A AE FAA WFe R PAJR AN Ydomd, T uwguq FHz4
o2 A9 A FA5 BAste A A x=Ho] e G4 A9
& Pk Roln, ol WHe dlEdozE e Y AL AAD £
l=dle olHgol B olF 59 utAAlel7l 1eMT "olA qotm ¥ A
A= & FAEY FTHA wet d2AAT O FAT T Fuq gl
3 gtell EAIBhRz Ael7] Wil 2 FRIT AH 9AG Aot}

ol cosmid, yeast artificial chromosome (YAC), bacterial artificial
chromosome (BAC) ¥¥]Fo] 7'I= o] Hlm4 7jvld Z7]e] A5 DNA AW
e EEE 382 2% A, ¢ 4AAA WY, pulsed-field A7) 9%
WS 83l 100Kb o4 7t DNA A2 st $37 282 3=
FHAAAEE ZAgsete o]&F £ Atk o|FA ste] 44 kbel] o]z =79
£ AHue FHgoay FAx Axe B3 Ax(physical map)= A2 A7
Al71E Beo) 75 el gene familyy} tandem repeat Zo] EAF -4 A}
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Lycopersicon esculentum Ly COREISIZonN Chith el wshn
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BC1: Plant #135
BC2F1: Plant # 135-5-11

HIKE

BC3F1: Plant
#135-5-11-768-13

X

Fig. 5. Use of restriction fragment length polymorphisms (RFLPs) to eliminate undesirable
regions of donmor genome. Quantitative trait loci (QTL) mapping showed that a segment of
chromosome 1 from Lycopersicon chmielewskii (indicated by filled chromosomes) was valuable
in elevating the soluble solids concentration of Lycopersicon esculentum (tomato; indicated by
open chromosomes) (Paterson et al, 1980). Using RFLPs to identify chromosome segments
from L. chmielewskii, one plant in the first backcross generation (#135) was found which carried
only five undesirable segments of L. chrmielewskii genome, in addition to the desired region of
chromosome 1. after two additional backcrosses to L. esculentum, using RFLPs to select against
these undesirable segments, a single plant (#135-5-11-768-13) was found which was carrying
only the segment of interest.
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#o AxE g {834 o849 ¢ Ao

dE 9 W] ey FAAsd-1S] $1R)7F RG2205-¢) RFLP X<}
Est I-2(esterase) #AA 7re] ARABAAE near isogenic line(NIL)-S- &43l3
ozl Adizte] mHle] oF ZHEL EHFgezZM 54 RFLP X XAAs
sd-1 A=l A2)7) 1cMeoldgd-S il 6k Ak 54 RFLP EXQIAtg
ol g3l YAC €82 49§ F ol TA=ZSY ZE8 {34 =d-18& T3}
HAa AAZZ 44" YAC 28F ANE 2L vhE, o] FEoA codingdle
cDNA #AAE ddsle] £33 old] YAC A449H ARE F-AAF F
oz Agd FAAF FoH UYL FFAR F Beske AT o%o] A
I ok (2" 6, 7.

b, G A A =] g & o] &

ZHE A ZAAPEA & RFLP FAAAEE {259 E2d 9us
RE Z2B2 o3| Wid, dAA 49 Faxe] &A% JFE & $
Ak 2719 FAAAE FYAELE 42 He 2AEd T2uEg olisld
EHHoR RFAAALE Y357 e, T4 ZEA U3 A" f4d
AT EABE AEA3Ne] vindr7l FERNo W AF2 A4t FF 3
olx genome T2F HIEZE & k= Aol YA At

AWA Y o= EntREdA fEl@d T2 HE olfste EntEe}l hAe] 127
BAA Aol /A2 &M7F BRE AY(inversion)§ A sals LIt
t B9 (Tanksley et al, 1992), walA ErlEe genomeRtcl 3u] 2
genome€ ZHAT AAR, FLE 71 QYA 45 71D 3 A @A
A BH7E {FAAE] £Ad] glelA EvtEst @e HolE Bl e AvAw
& YolitH(Tanksley et al, 1988).

e g e A8o] e Holddh AERATHOE FAGE ANA F=
£ 7HAx 91 ¥]ed DNA H$FS Histn gle 9, 29 2 Ast 3949
3 RARAEY syntenyS B .21 (Devos et al, 1992), genome Z7|o]A] 35H]
o9l ag RolAW, L H(tribe)dl £33 FUF NRIGANS n=10)2
717 ot Sa7h o] 94, A, A 24 TAE BTty AvrEe
2 #3449 ¢4 A9t (Hulbert et al, 1990). ©& =ale Alde 3
BfFo2 sliite] of Sde] YA 3A AT (hE Fo £313, genome 74
A 6uiel Apelrlt &) 7R QA 7 98 Hn=12)9) S4(n=10)7F FAA
2] FHAF FEoA A M7 F REH ANed, ojd Afd:
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Fig. 6 Pulsed field gel separation of YACs and its identification by Southern blot.
The 1% agarose gel was run at 200V using ramped pulse times from 12.6 to 44.7
sec. for 24 hours in 05X TBE. The gel DNA was transferred onto nylon membrane.
As probe, pBR322 labeled with [®P] dCTP was used.

Chromosome #1 RG109 sd-1 Est-2 RG220
Overlapping YAC —_—
clones

S &

5% O o Q
> ¢ 288 8§ Gad 238§ Q&
W O 60 © G O RO, b}
= g g o @ ot [nny ol r el o

©
-
-

31.7
30.4

Fig. 7. Steps involved in RFLP map-based cloning of semidwarf (sd-1) gene of rice.
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Maize Rice Wheat
2 4

y
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_ ——CDO1417a\ | CDO1417 — 2L

40 (RZ740) —— 2L
— CDO1328 ~——= 2L

- I JCDO1328b/
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Rz6g  — ™ 2S
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Fig. 8. Conserved linkage between maize chromosome 2 and rice chromosome 4 with
corresponding loci on wheat chromosome 2. Scale in Haldane ¢M is shown at the
left side. Markers indicated by tick marks have been ordered with LOD > 2 using
Mapmaker software (L. ander et al. 1987). Markers in parentheses have been located
to intervals with LOD < 2. Maize/rice comparison based on Ahn and Tanksley (1993).
The thick bar along the left side of maize chromosome 2 indicates the approximate
position of the centromers. B-A translocation stocks were used to locate the position
of centromere in the maize map (Beckett 1978; Burr et al. 1988). Loci connected by
a line are detected by the same clone. The gene for loss of ligule (Ig locus in rice
and wheat and lgl in maize) appears to be conserved among the three species.
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Al AA arme] @A w9k YEelH F ZAEe] FASAH (Ahn
and Tanksley, 1993b). H9} &zl HlS:817 FHAF synteny7t BRE QA
= ole R AEe] 2AANEE FE FYFE M2 AAE genomed 71A
AL glow Al #Axe] $A7) genome 279 W@ Zrlelw Be)a
oz 2 BEFH gthe RS AAR] 2o (2¥ 8 (Ahn and Tanksley
1993a). A.oQ FEE] fFARAG ol 7l&2F vm FANAEE o] g5l
g FAEAAT Axsld BAAAES g FEoA] QAAY 9AE G2
T O (I A= 7be) vaEHe 9 2B PANAT FHYd HLE V)
g 4 k. AES) FARAE] FFe DA markers el =7} W oz}
genome ¥ 5W3 B4 e AYo] markerd] F&F FFHo B4t dH
ol @ ZrE2| genomed oW RF | markerEo] ¥-EFA| golr] Az
markergel &% A+ FvlE -34S map-based cloningslz] 93 o
A2 1A% genome?] ¥ REZ o2ire] AHF markerS R ¥ 3A]5)
B Aol B vaPAN Aet FPHoR 2 ANYIYHE N
4 8 2 FAFA Rde FAAE] HREHE A2 EYFte] on
£ Wl Fa% ARE AT £ QeH 1Y {37 I nEg gas X
ol Sled 2 FAL F2 19 & alleledl] 23] AuEE AL XA
77 °]d #3AS map-based cloning® 7% genome =77t & FEHT}h 7
< FAES A9dA deel 34 axdy 471 vk

Al. Random cDNA 98 9471494 4] 98 #8524 @4

AT FHEL FANE AEAAYd FEAAXEE AAsa, o) nigen
AA dAAE {FAd2 71 F2E uElE se 42 Ay d7t AgEa
Atk ol LHFAAS] FHo} FAA TR OIF Uge] ARE AFIHD
glo] A FQl AYPFa Fol d75ye] W4 Pyte] Ha gl ¥ T
Ar FAANEE o83 chromosome walkingoll}t gene taggingse] W&
AL AHEe] BrEAA] $L YRR By 7 gxxe Byo Y4 W
HolARl o)t T ERAYH Py dFFRe HSo Hlgo] Bo] Sm
Al &850 HAZ FER 4 48 434 A9Le AFEA 2an gl
o}

Wha S fAA AvE SR A o e $3x FEE %
HEWHLR randon: cONA §¥ G719 84 uoe] qleh, AT AxEsi
= cDNA 97124 E o|&¢ dF cDNA 71g27 4 93 {2+ g
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(expressed sequenced tags, EST)& o]&%tl o] ESTE dwkdo= poly
(A+) RNAZ %8 93 cDNA @3 97144dE 4z e o#& ESTE ¢
e fAZe] gua Fr Hovkeg Xyl wlEd FAE)4ol JAEAl
o] FAAY Ao ANHoZ o]8H 4 Ut EAH AVIMEERREH #F
9 olrlx=At Ade FAHo2 {AA7 549 GenBank} EMBLAIA FAHY
(homology)& FAFEE <3l FA%ch 199549 58 Al olE AFH
Databasec] T58 fAASL 28WF] Y43 er wd I9Pd =22 F71
Ha gith. A W genome @7AAAE FIESFEAR BE THE cDNA cloneg]
A7 E-& EAFT el 194 200049749 clonee] REQIALE BY &
AMA-2 Wi 3le] databasedt 3T Ak (2@ 9). UAZR AEA A FTERANZ
cDNAE AdWdale] A7 INEE £4, fAM S vastg-ed 20% & 227
o] F4o] 7F&3dtct. ©l¥ Ul cDNA 971494 4 Wioz 48 fA4F
of ad A4 A4S FRE UL B ol vlS ¥31" RFLP map
¢] probe® ©]&31 Y & HAie AAAA L 79, physical map 24
Al tag site® o3 e £ AR dA Y fAx ddEY 59 79
%= o]§-Hi 3}

54 o

BAFAAG AZE olgste FAEo KFF AL S Folde A7 1980
Bostein ol #]3] Qlal RFLP Q#A =71 el 73] dA=o] @A
L, EntE, 715 28, fA4, 9, B, A, dF, ¥4 FoA ndx 4
AR AP e BE |KFH o8& A% dolg dF, A, axnrd ¥y
ol AAA F&% DA o|FojAa e}

RFLPs} RAPDE2 °l83hc ¥Af4d4 Ak FA4E$EH Te4de B
¥AdE Yehdl= DNA sl Alds) olE rlAst #4834 A4
a3 ol 1YL o) fdcdH e =y vgd I A HeHckn
4 Ak 28y BARAA Az fEAdx 2731 DNA nlA ¢ ZAE
F%3 olfee FIHA Ao FAZT(EAF) Qew ashhs gk A
BE EMs=dHE @47 e A 2% ¥AL AWl $AIA &
Aztel] UF AEA “F238179) ol = o3 o] Wau gohe Foloh

DNAFIAE 18380 94 DNAY &£5458, APas A, A7Y9E,
Hu#oze] o], DNA ¥4 2 HAEF3s § dd9 e x93 4dg
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7lgel 87HE 4AZ DNA vi7 9] o8] Ha g AL DNA £l g7
Ad Wole] HA FrlARelzz o9A dAAL AU GI2AA A7k
H-8-2 dofsle WL Mdse Aol K34 ELE Eolk 4% WHo H©
o}

RFLP A}AE o]8¢ S&f3Ae] AL oAl 4439l 7|42 14o] =
o] ARt oA % FAHA FAAQTL)Y BAL FHdele dFE ol3 =
B g AvA] kon oldd B 4ARAL 4 3] gz 2y
o Ao s 23 deed 82 T fH2 W 23 SR B
A2, QA 7e SHol FARY T3t 53] fHAe ARNE
E BEUE #8734 £usle A% 4349 #H 2B EAd g A
Bt gl A9 ol 8% 4 dA udE {3 ARASE @ RFLP A% 9
7L, DNA 4% 99 327171 & YAC £ 289 AMzEo) Musojo} ¢
o E=F AFd 2717 Ax rEAoz EAde 9r1Mde] iRl ven
FAAE % ALE AA7 Z2HoA Ae AETANAN EdAoz AT 4= 9
o}

EAAZL Az §F3F o]&d YoM SIYRFE FFd] Folof & Al
ol BARAAY HIVI&L oJUAAY Bz 72z Q4 Hoo} g
dolth, & 7189 {FAAS 8= olSwf EAFANA rige] aAE
dH A HEZ FE7E AT FARAS 71E §F0leke] 710F A7 Y= A
A7F 2 ol FA e7EY A
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GENOME MAPPING TECHNOLOGY AND ITS APPLICATION
IN PLANT BREEDING

Moo Young Eun
Division of Cytogenetics
National Agricultural Science and Technology Institute
Suwon 441-707, KOREA

ABSTRACT

Molecular mapping of plant genomes has progressed rapidly since
Bostein et al.(1980) introduced the idea of constructing linkage maps of
human genome based on restriction fragment length polymorphism (RFLP)
markers. In recent years, the development of protein and DNA markers has
stimulated interest for the new approaches to plant improvement. While
classical maps based on morphological mutant markers have provided
important insights into the plant genetics and cytology, the molecular rnaps
based on molecular markers have a number of inherent advantages over
classical genetic maps for the applications in genetic studies and/or breeding
schemes. Isozymes and DNA markers are numerous, discrete, non-deleterious,
codominant, and almost entirely free of environmental and epistatic
interactions,  For these reasons, they are widely used in constructing
detailed linkage maps in a number of plant species.

Plant breeders improve crops by selecting plants with desirable
phenotypes., However a plant’s phenotype is often under complex genetic
control, positioning at different "quantitative trait loci” (QTLs) together with
environmental effects. Molecular maps provide a possible way to determine
the effect of the individual gene that combines to produce a quantitative trait
because the segregation of a large number of markers can be followed in a
single genetic cross. Using marker-assisted selection, plants that contain
several favorable genes for the frait and do not contain unfavourable
segments can be obtained during early breeding processes.  Providing
molecular maps are available, valuable data relevant to the taxonomic
relationships and chromosome evolution can be accumulated by comparative
mapping and also the structural relationships between linkage map and
physical map can be identified by ¢DNA sequencing. After constructing high
density maps, it will be possible to clone genes, whose products are
unknown, such as sernidwarf and disease resistance genes.

However, much attention has to be paid to level-up the basic
knowledge of genetics, physiology, biochemistry, plant pathology, entomology,
microbiology, and so on. It must also be kept in mind that scientists in
various fields will have to make another take off by intensive cooperation
together for early integration and utilization of these newly emerging
high—techs in practical breeding.
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