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ABSTRACTS

The understanding on the plant genome is accelerated with the fast advance of molecular biological
techniques. The molecular dissecting of the plant genome has made possible the precise genotyping the
plants, which can be utilized for molecular breeding program. As well, the molecular cloning of genes

interested can facilitate the process of gene transfer between intra- and inter-generic taxa. Moreover, the manipulation
of the agronomically important QTL genes, which can be rarely performed by the conventional genetic
methods, is also possible by the utilization of molecular markers. In addition to these genetical applications,

motlecular markers are useful in the areas of plant taxonomy and management of germplasm by
- fingerprinting analysis. This paper describes the theoretical aspects marker technologies and practical applications

of each marker technique.
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Az AL ERYEFAR A7 &) MEE 7]
o] A B33 B2 7te4 & AA B vtA Y &0
Ry, Ao e BARATAQA 7] dgz <l
3lo] T AL o] &2 2% A 43R £F 4P
oltt. EAFATHQ npAZI &2 A R AA AEd
H e APELGAUTY S @ AHRFLP; restriction
fragment length polymorphism)e] th(Bostein &, 1980). o]
WL 71 FEYA £ Y38H nAERE
Harl HX &S F=E g2 dIR/AAE 23 ¢
F Jernz go| o] g5 1 U} 3 DNA 93 &
g THMullis F, 1986)7 2H5A H 5 Fik-g-7]
g ages AE AR v vIse AR} 3D
3 maA A3 ot g, & = e &



A fA% A€ 29 AR} FA vtAHE
o843 F3 R 555 A7 daA =2l B
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2 AFoA A F& 53T A4S 493
3 fAH R ATo] Hol glojA miA Ed 9 7}
Fo el d¥E FF I L 738 + e A
BE ATt datA, vlAE 53 YA $E &
qg3te 2 A AL £= ded, o] Ave &
AdBog & F At 2gez 53 FHx9} v}
Ae §23F A} RS E LS4 E EA S
1A e Ao PR S F5sted 3=}
Eotdh fAHQ gojof 1 cMol 100742} A
2} 2 A ¥ (gametocyte)F 1719) A2 A ol A F-A =}
Z+e] wap7t A ojubA] B] 31 # (recombinant type)2] A3
ARAEZ IS &g Agd e F AR
AYE gvldte Aoz, F FARL Arjrt ¥y
Y4 E A7 dojd B0 ¥o22 FAAHA A
2] = Ho)A A H 31 50cM o] Ao Azld $1x)%
F fAAdE #d4 02 d¥do UA gn &
T AT 8 A AYYE] Xl ST A
1097 Ao Aol A Etn vy AYYPER
9] DNA Q719 $ RN AM F4d7 F=9
DNA 712 HolA glon, ztzte] A% 1
T bpoll Al AT bpol] ol2EE QA E YEY F
oy FRAEY AN Hxd) wta} AT
1 cM2 th7) 209to A 407 bpRA EE B3 v}, o]
T FAAEY F4A YoM AXE Bz, g
FARER] FAAAYE 2871 oatd 233
a, AAA AL E AAste Aol vi2 fAg ] F
YAY AF2M 20 e FLY JFB2EL FHo
2 AES A7) o & &238te] of 7) -l (Arabidopsis),
H, B, $5F, EvtE 59 A 498 29
AR A7t 44 =i
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AL B ol F FHE HENM fFAAE] ¥
? - FFHAL, 2159 FAFE & FAAE
o] Al 72T A =7t FA AR, A EelA
£ SF4s EvfEA 1930d g 24 olv] ol H G
Aol o)Al A 5] 2 oH(Emerson 5, 1935; Mac Thur,
1934). g}y B A E/RAZAELS FAAAEE
S83t Bl ZE] AP HEAF A&
& FYdol Al=dte] FrH(Tanksley 5, 1989).
A g, A3EAQl utA ol AN oA AA =
FAAA ] AR HES RRYAHQA vAER
Al o] E9 £AE T3] AFHA Aol 28,
Asetd £v BAYEYRA nA e 2 Eq o
& 2 AEY {RAA A=e Y749 viA 7t
EIPE RFAAA T FA o] 7HedtA HArHCausse
%, 1994; Helentjaris, 1987; Kurata &, 1994; Landry
=, 1987).

- B3 AYAY 4AA 94 23S {4 22Y -

FAAANEE v o2 FRAAE 229 8+ A
e 7Hde] AFHAE | AR = B2 F4
AANEE AAstede B2 A3 x=Ho] ERL
e A A BA7IH Y B#deg Aol
433 BAH FAR A%t AGH) g 4
A 9% 3099 o2, FAR AERE 722
EREA] A YA & ¥ile R olv] BH3}
Hojt}Martin 5, 1991; Michelmore &, 1991; Tanksley
=, 1995; Waugh %, 1992). % 4249} vl & 7)
F3te P oz A ded, AU gL
25 A A E(NIL, near isogenic lines)S o] &3t 3y
02 o] Y& BNtz e FAo] Fol F
ASS 23T F 1 Fdd AL FFI S da
st e oW F ARE de WHeE AL
BoZe 53Rz AuFH e AN F 97%
Fxo FAAYo] FAolY UriR 3% x9] §A
Aol M2 dE F AZE A € +

uely EMEnal e $98dLe A2 g2y
UmA e AR A AL AT A 3H
o] gzt ZFAAZoE ¥ glen, 2FA A%
E A2 & EAnAE v o]lg2 4%
t 333 333 233 dTE FAAY s
o] & Aot
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Fig. 1 Schematic representation of Bulk Segregation Analysis
(BSA). Chromosomes from several individuals selected for
the phenotypic expression of a gene of interest (dark
arrows, black dots), and from several individuals
selected for the lack of expression of the gene (small
arrow). Genomic segments derived from one parent
are shown in gray, and from the other parent in white.
An agarose gel showing a8 RAPD polymorphism between
the DNA bulk derived from the expressing individuals
(left gel lane) and the DNA bulk derived from the nonexpressing
bulk (right gel lane) is represented in the center of
the figure. The only polymorphism detectable between the
two gel lanes (small arrow) is the amplified fragment
derived from the genomic region linked to the gene of
interest,

Martin $(1991)& Ev}E 9] Pseudomonas®] 3
3} o]l 25 AAEN EvtE AFEE RAPD
Hoz BA A3 779 AP S Hole &
AEA & Folx o] B S Al B 2 AN AR
o £4& 23 2709 vlA & Pseudomonas?] A4
FARA prosh 428 YHSA QBN A&L ¥
¥k aelm, = @71A] Ee £ A6 digA
BEHYE 2Rl F 2 EAE nul@ ¥ Re &9
IS E At 5P YA qA 22 2HYS
7IA e F: A EA E2] DNAS olo] dig= e AL
7H F: A €3 E29] DNAE w& 40]A o]E2 DNA
£ B4 &£ BSA(bulked segregant analysis)7} o8
A} Michelmore 5(1991)& o]} 22 W o g A3
o A7heEd AYY FARES AA FohAA
(Fig. 1). 283, vpA g o2& 9% FAAE
o] &3l 53 FAAANEE 293t ol gl
c}.
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Fig. 2 Schematic representation of a quantitative trait
controlled by a polygenic system and exhibiting continuous
variation. (Frequency = the number of individual genotypes:
Performance = phenotypic score, i.e. the performance
of the quantitative trait under study.) in order to
identify molecutar markers linked to the genetic loci controlling
the trait, DNA from the six individual genotypes
jdentified in the ‘tails’ of the distribution (a and b)
are pooled to from a bulk. The bulked samples are screened
with molecular markers and putative markers linked to the
quantitative trait quickly identified. The segregation of these
molecular loci are then monitored in each individual genotype
and the intensity of linkage between the marker and
the quantitative trait established.

tF-Eolt} welA], o] FF FHEL Il
A A&AQ WMol F Hojo] Z %o @M E A3
o B FAY S FH7L 4AV &t ol @
% YAE] B¢ FHo] FAREY WHezes 9
AA 9 AXE TA7E A B7He AT A
gl BAFAEAQ vA ] $40= o8 FHA B
AE 9] 4741938 Mendelian §-A 2] o 2 o] & 3}
o, Yol7tA & o] &9 gAY & ABE +
gl tH(Landere} Botstem, 1989; Wu, 1996; Zheng, 1993).
Z FHQ AL N2 433 Bold FAE
< mujEkd REE AddA e 454 Wolg |
Bile] 2 Y AES] 2HEEL PEX] FEE B
ol Al @th(Fig. 2). WA, ol 713 S FH &
Holg F a9y MAES oA 71&d BSARY
Hoz BN o] F JEtY Aol E Hole vt
A€ 44N AXNE Z2A A He Aol
(Waughe} Powell, 1992). o] 241 & 714§ s} 2o
U AAHQ $£49) % $E QTL-Mapping PC Program
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Eol ALH 3o AFH o) AFHo 2 AN
= o] Fch(Lander 5, 1987).

- HESFA Ao NEZA ¥& -

AB7A A ES §FN 5HIEAE /1A 48
ME 37 darde Y £ ¥F nA
£ o) 8 Addle gt IR, 0l BEP v}
AEL 8749 dgolyd FAASY A5 4 9
5 @@ol = o] HEI Ade] o B¢}
ggten, 7o wete ol EHP A0 &9
7o dE o] BRI AA A ES P SA A}
e AR FEo| AU AW, EA0AE
183 5= AEAE Adste F 5o 8§49
3FE WAl & < 1A EA A e HEA
] #AAEL At A9 4 den, PCRE
18 v}A ] 72 33 2% DNAE A3ty
2 4] 7he3tmg Qg 27]d oFgte) HER
jol X DNAE E2lste} B4 E § glov, 274
Fol 753l WA AE2AEL 7)o =8 A
1o2X B2 3o ARE AT dAHes
173 0.5cm¢] leaf disco] A} 323 DNAZ 1003] o]
}o] RADPEA & & 4= 9l th(Lee &, 1994). Rafalski 9}
ingey(Rafalski 2} Tingey, 1993)& 4] &9] & F o
| AEA fA2Y Ao EavtAEY o]
S el AE&E AN A8 AFEE o) &

Tissue coltection

Biochemical assays

Oil, protein,
carbohydrate

DN,

L Business )
INA assay

Phenotype

. 3 Information flow in marker-assisted plant breeding.
ven a breeder considers to develop new cultivars
‘h the aid of molecular markers, he must compile
) information on the agronomic phenotypes from
|d observation, genotypes from molecular markers,
ichemical traits, as well as business aspects of the
tivars to be developed in his workstation before breeding
sision. :
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Fig. 4 Comparison of two methods of quantifying molecular
marker data. For simplicity, only a small number of ‘major’
fragments are illustrated as heavy bands, and minor
fragments (up to an arbitrary limit) are used as the positional
basis for comparison (denominator), and minor fragments
are counted (in the numberator) if they match a major
fragment. in the composit method, major and minor bands
are all assigned to the position closest to that of the
grid used,
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sted F271 gl E4509 /448 wile 7]
£AQ =28l Fg 40 A AA13]) A 33 1o}, Sharma
5(1995)& AQGF9] kY F I A F 2759 A E
< RAPD7|Y 2.2 £A3ld olE9 FABAE T
353 29, Becerra (19942 13FE AHAF
3 843 %F, 283 9o £ EFFE S RFLPS RAPD
719 & ol & BAsg o o]E9 fAF I
28-S AE 243 EEYAFTY s FAHAYG =
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XS v FA

-8 fAXAe 37} -

dAA $27 Atz e FEEL LWVLF
St Aul & AXNEM AFE Aol o FAFHY
Aol 4338 FolxM BAHe2 2FW 2E
g AE Bolx o g A 58] A Ao 5
o] oA & Mg AR FAY, A=A &
& WL ool A EAEIY At 93 vl
w50 23 Bl BEHAA engle AAF
EdE ol x ol B B W AL F
AE FARRE /1A AEo] Bol AUt wEA, o]
T FAAYEY F840] A4 AAQde 4
gholt}t A9 £ & #4E /KA AR
oy x2S HA s FAALE Bedn
Ao mid 2 FAALES F7ht oo R
1E £33 o AT, ol G WuF ¢ &
AFES H7A 9 7HAAY FHER /eI A
ZAsla Auiste] FAAF| L o} ol § Folle 3
2 go] ALY BRIV ZRHAA FHHO
Ak A2 Virk$(1995)2 Lo FA 9 AT
oA BRgsln e FEFFT T ATES A
AER BAY A3 2N BREa e 47
Zo] FAe] FEE USE Badtn U E
T e A2 AFE £33N & A de fA
A zAol RS UA ¥ FHEA o€ #
AR €58 AAse RAoE A28 {E38HA ol &
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YA Eol 2@ 5 AAS FIL ojv] A
FAGoY Jh2e] fAME RHEE A1 H
2 e, 8N E old BEE] A 2
t} AT gl A 71&sA Rl FAE ALY
Z840l A B4Hn e 8F S /AR
2L /I AENE UL Y53 oJEL B
3¢ 9arst e, A4z $F71ES A7 54
3 SAY FAAG AN B3 E waA 4.
olg @ EAAAE EAAES & §88 4 U4
718 & €9, A4 AE9 AF RFLPY Z &
AFEAvict 2702 AFFAA7 Aot At 4
Zto] Z2¥-&o] 0.58 Fhd 20709 A AEE 7+
3}7] 918141 2071 2] probeE A THH 99%7 =] 3
ez 7 AANE 78 ¥ 4 AvHLandry e} Michel-
more, 1987). 3HA] 2, microsatellite -4 © 2= P+ A
A9l 471 RFLPRT} 453 222 ¥4 3
F& Zolax B 4§ ¥4o] 715389, Cregan
$(1994)0] 2l5td 96/ I AFEFS 7Y
7] 98 A = 1570 9] microsatellite locie] ¥4 o)) 2]
& 7Hssisitin @k

- 71€} -

golA GAG S&olYoll = EAntAE A8 7}
A Ao A ERATY £F A7 LB F
Ak A A= Y FEES AL e o F
W FEY 2oz Ny fA=Eded EAAE
ol g3to] o BS) vmw FAANEE 44 BAYL
2 089 AE FARTL AwS THE AT
4 A tH(Ahn®} Tanksley, 1993; Kurata &, 1994b). X%
&, A= e FEY YA MFstnA of4
A5 AAERAL =Y B ol E ol /A
23S FHsn BAE Fart e, oo x of
A FRAEA ] Solgt EAFAE o] &3l o]ES
#H oz FH5x #e ¥ F7} AckKim F, 1992).

AgRAGAN wtAg FF

PCRE &3 EAMEHAHQ 7179 79 &
Ao g 719 RFLP7|Yd Hdle +8L #AA
71 o] Aol A& A o]&H3 it
PCRE o] £ & n}# E4y o2& RAPD(Random
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Fig. 5 The schematic illustration of RFLP. The triangles
designate recognition sites of a restriction enzyme in
homologous chromosomes. The black bar is a molecular
probe to hybridize on the corresponding chromosomal site.
The individual A is a homozygote of the 4 Kb and 2
Kb fragments. However, the internal restriction site of
a homologous chromosome in individual B was mutated
so that the restriction enzyme could not recognize this
site anymore. Therefore, the Southern hybridization will
produce 6 Kb, 4 Kb, and 2 Kb fragments (heterozygote
for the internal restriction site).

Amplified Polymorphic DNA), SSR(Simple Sequence Repeat
= = Microsatellite), CAPs(Cleavable Amplified Polymorphic
Sequences), AFLP(Amplified Fragments Length Polymorphism),
ISA(Inter-SSR Amplification) 59} 7]y o] gl.e.H, o]
L EAste 1A wet olYelx 27 T E
ooz Erx Jrh

- RFLP(Restriction Fragment Length Polymorphism) -

BEARAGAA vtAZ VY FAA 713 2A g
| o 24 o] 4 & Southern blot hybridization
1ML 43 ol &, A4 BYdan 3=
HNEAES] Ax DNAE F&3 3 o]E& B7IA
B 5671 A=) AFEAZ AE 3 agarose
d2 A7) 9 53lo 2" DNA &3 E 2 nitrocellulose
nembrane == nylon membraneo] o}A A}Z] & o}n)
229 ¥ 28 S 5994 biotin 52 vl F A2
£ 3 probeE MFAEt1 o] E 919 nitrocellulose

membrane E¥ nylon membraneo] A A& A §
Ak QUED BATFE AN ol o)z F 4
A 7ol A GAEAZE A e H-AF0] EHN¥oR
NEFHAAY A2EHAE Y T HAEAe AR
& gH e oy 3l 4ol deldti(Bostem F, 1980;
WymanS} White, 1980)(Fig. 5). o] e N & Ak
o] @A A F7A 714 Beol AHgH A WHe
24 718 Holjd AH L& Q@A ol 4Fditte Aol
th(Landry ¢} Michelmore, 1987; Law, 1995; Stuber 5§, 1992).

BtA g o] WS AP S AP3te ARV HF
&3 ool DNAZE sty 48 317] flsiMe
B 229 ¥ DNAGHEC] Baditte gyl Ao
(Waugh®} Powell, 1992).

- RAPD(Random Amplified Polymorphic DNA) -

RAPD A & William $(1990)3} Welsh & McClelland
(1990)°) 2} MEg o2 Grle] 47} 9-10
/N A =5 & oligonucleotide & primer= A}8-3lod 4]
E4 9] Al DNAE FAHZPCREZF FEE UAE
< ANGFsl BHEe Wy os ENFERIL of
F Wt AT AT B AP AolA A3t
9l ¥ o] th(Rafalski F, 1991; Waugh$} Powell, 1992;
Williams &, 1993). o]} Yelvte 33 @42 7
5 DNAS}A] primere] HHF- 47} QW2 &3
HAAY primerd] Y FH3te] Aols EAMo]
of o& WS AL Folk(Fig. 6). s DNAYL
PCR#-gA 43 A2 FEHeY FF0] 7@
A= (h7W 2Kb o} shyell A primerst 5% o] DNAZ}H
of A& & o2 ol sHojof gt whahA
10709 712 FAE 10mer primere ©] &4 410bp
A% v} g WY JF R dEld F len®
AGYEo GNAEL XF FHYA FHDN
712 ol FAA YolA SN F =] FEF A
YElYA gt} ol o] F FUF-A FEIMET A
oA Hgwgol 2o FHol Hed 44 17
NEBEY AF A 2157 A= FEHEedHE Y
Bua olg2 4 AN Wol7t B, Y
DNA7} o}F £ o] 2 7 E B2 MW 3o}, & x|k,
oy & APA ol Hojxa UdehdtE v e 4
S22 F2 59 £ IJQdMe AEE 8 7T §l
e 3ol AU wEAM, AP S Eol7 #siA
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Genome A Genome B
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(=5 [—— ]
wp|  ovm— -
A PCR product is No PCR product is genersted
gonermted romwie | 0 == Irom this part of Genoene 8,
part of Genome A [——] = 30 10 bend be

2 Bends from common parts of Genomes.

- RAPD primers
A #nd B are aven in boih lenes.

K RAPO primar binding shes

Fig. 6 RAPD PCR Analysis. The above figure illustrates how
RAPD PCR analysis can be used to generate DNA fingerprints
that allow to distinguish between very similar genomes on
the basis of sequence polymorphisms. Genome A has one
more RAPD primer binding site (indicated by the stars)
than Genome B. The expanded view shows the genomic
region containing the two RAPD primer binding sites
for Genome A and the single RAPD primer binding
site for Genome B. In PCR, RAPD primers will bind to
the two sites in Genome A, extension will take place,
and a PCR product will be produced. No PCR product
will be produced from genome B in the same region
because Genome B has only one RAPD binding site
there. ldentical PCR products will be produced for the
two genomes from the other regions where they have
identical RAPD binding sites (see top, unexpanded
view). After PCR and gel electrophoresis, one additional
PCR product will be seen from Genome A as compared
with genome B and this allows the two genomes to
be distingushed from each other. This approach can
effectively differentiate genome that have very minor
sequence differences and has the advantage of requiring
no prior knowledge of the sequences of the genomes bsing
compared.

£ PCR primer2 A%A] 33] o] Aol He W=
g A sA 2 Hesn A9d RADPA
E& g2y F sequencing23lo] T I G714
4 & 7} 1 primere] o]} ¢F 20mer =V} HE
£ primerE A &}38}a] STS(sequence tagged sites) 2 A
g3t PCRSE & 31" 3299 probes} 2ol A ¥
ol HolA tie YUl BF= 8 & AL, &
T o] STSHHAE TS24 | FFH A EH
T F4o] slestaz F I @9 A sh5dd.
Paran 9} Michelmore(1993)%= 43l 4 8719} §17}24
A4 RAPDu}AE S 82 ¥ sequencingdte]
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STSHA 2 ABste] B} AUYE A2 38
g ey 182 o] % STSH#A & SCAR(sequence
chracterized amplified region)u}# k3t 3+ o).

- CAPs(Cleavable Amplified Polymorphic sequences) -

o] W& PCR-RFLP& 3% 38}1], Konieczny 2}
Ausubel(1993)0] A g-o.& AT whgjos EYF
#AA#e] DNAE PCRZE F 3249 99 A
g8 71X 9 AFELEZ FADse] AVGEF F A
A Zte] Aol & B Whgelch et B g2 A
A2 Z2ZE QUEY Hold o & o]} dHY S
AGEE AR 99 g7] Aol Tl AT 3}
AGEE dFY F ovz @44 &S T
Z 4 o} kAL, o] Wbyl o] 4932 PCRe
98] F x| = amplicon ¥ €] A o] 7} 2Kbo] 3t 2.4} A]
PEL F& Wol AHEstdoptt A AR E F
A AL F A old AMgEHe 5EE FARE F
ZA 7171 91§ primere] 3¢S o] v] sequencer}
H ¥ database AH8-3HA Y W8 5271 2 & cDNAZE
5-& sequencingdla] 1 primer sequence® 7|22 i1
<he 4 Qlth. =% RAPDGE Eo] t133l @45
Bolx] & A% ol GHE A AdALE A
gt A E 4= . 283 PCREF Ao F
Y| DNAE A §HAL R A3l PCREFE T %
st}

- Microsatellite ®}# (Simple Sequence Repeats, SSR) -

ARAE A =X &Aste oF AP
mono-, di-, tri-, teteramer2} motifE-©] ¥r-E-¥ microsatellite
repeat unit®] xpo] & B Wyelth 4 EA 9 A
Eole oF 50Kbuitt Holx § 7FA] 9 ook B2
microsatellite - o] & gt} (Akkaya 5, 1992; Morgante
¢} Olievieri, 1993; Morgante %, 1994). o] & % DNA
£ & unequal crossing-over 52} 7]zt 93] wtEg
$12] Wo]7} okF A& A polymorphismell 2} & v}
o] MLEE olF $& 2A7 H3 tHPowell F,
1996; Wu 5, 1994). o] W2 7] & AlE-H 3 3]
£ d8 7tA s AN E FolA £4ol sted o
HREAAY A7 713 Bens 53T 4249
fingerprinting & 214 48] $2 7ol #4
o 2= 24 o] 5 ¥E 5 & microsatellite?] 5 *



Genotype A Genotype B
(TAT) y5 —— (TAT) ¢ —
Primer #2 Primer #2
Primer st Pimar et
(ATA) g5 ~ATA) 16
PCR amplification with
¢ the primers # 1 and 2

Polyacrylamide Gel Electrophoresis of the PCR
Products and Silver Staining

i

g. 7 The generation of SSR length polymorphism. Individual

and B are different in the illustrated microsatellite
cus by the TAT repeating unit. Therefore, if the DNA
iquence is amplified using the flanking primer 1 and
in PCR, the two plants well show different sizes of
e amplified fragments.

+ 3/ flanking sequences& H}EFC 2 primerZ A 23}
' PCRE o] & flanking primers®] %3l 9l microsatellite
quenceE FEZ3J F 3% metaphore agarose Aol }
quencing A2 ¥2)3l z} ZZ ¥ ampliconE 9] &
9] zpolof oj& WrEEAE KA Fri(Fig. 7). e}
vol e dd B4 L 3] Ysld e 2 microsa-
lite lociE- 2] E-o} §} primer sets 2 2t 30} o} 3} o)
7} $18) A= microsateliite sequence’} FE library
T3 ol 4 FEEE sequencing g 2
>rosatellite sequencE 2] flanking sequenceZ v} glo 2
merE A zt3lodo} dt=F AAGL AT ¥
H g 3}, o} 2ol & microsatellite sequencesE 7}
DNA sequencesE o|v] 3 F ¥ AL DNA data-
e Al g3t primersE 14 5 ALt 9]
4 olgt Zo] Fulde] ojeigelx BF3ln o
primer setsTt ZE3oj X W B4 vbyo] Zhekala A)
gol o}F xo vz o, ¢4, F, 9 59 F8
§E o A = microsatellte-g o] &3 FH2 =32
FoobA e BE& AAE Holm 3t (Powell
1996; Rafalski 7§, 1996). Microsatellite sequencs &
te WO E oo = PCR primerztA] &
rosatellite sequenceE A}-§ 3+ ISA(Inter-SSR
plification)7] { o] 9l th(Rafalski 5, 1996). o] ¥y
24 AA & RAPDS FASIY S %9 dHES
18 W &= sequencing A2 A}L-3 =) S o)

el M=Eg YA3ht ol EE AMAGol oA
€ @3ol it

- AFLP(Amplified Fragment Length Polymorphism) -

£ W& RFLPY A A3 RAPDS] A o]
Gl Yo 2 ofF HIoof AYE WPz
A 82wk 24 A 71 European Patentol] 2 2] ¢1 tH(Sharma
5, 1995; Wu, 1996). 412 -4 £43tnA e
F¥9 Al DNAE F 719 Aol AFEALR
(staggering cutters) 2. A F- A staggered sitesol]
E-o] & adaptorsE ligationA] 21 ¥ adaptoro] E-o] g
primersE & 7}A i PCRZZ X sequencing A2 £
3tx £ gt} (Fig. 8).

ol uj] A}-£-%) += primersS-2 adaptor sequencesol] &A
3] AHEAQ 57 K 99l constant sequences$} 3 7 H-9} 9]
selectable sequence¥-91 2 FAH A =4 o4
selectable sequence 91 2] G719 £ & 4714 FF
Z9] oA o} 7H58t 7h5 8 primer setse F
3] won= 7} selectable sequence®] P71 F+A3o] ut

AFLP
(Amplified Fragment Length Polymorphism)

Restriction digestion
(EcoRl: G AATTC, MselT TAA)

{restriction fragment)

AATTCCAL —————— TCGT
GGTG ————————— AGCAAT

adaptor ligation

22bp common sequence 19 bp comman sequerce

CTCGTAGACTTGCGTACCAATT JGAC ———————— TCG[TTACTCAGGACTCAT
CATCTGAACGCATGGTTAA|CTG —————— AGC| AATGAGTCCTGAGTAGCAG
selective
AFLP pimer bases

GACTGCGTACCAATTC &

GAGCATCTGACGCATGGTTAAG AGCAATGAGTCCTGAGTAGCAG

CTCOTAGACTGCOTACCAATTCCAC ——————TFCG) TTACTCAGGACTCATCGTC
l AGC|AATGAGTCCTGAG

selective AFLP prmer
bases

Amplification

Fig. 8 The generation of AFLP fragments. The genomic
DNAs are restricted with a pair of restriction enzymes
(this case is £co Rl and Mse 1) and adaptor sequences
are ligated on the corresponding staggered ends. Then,
the AFLP primers for the adaptor sequences are utilized

.to amplify the restriction fragments. The AFLP primer
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consists of the common sequences to the adaptor sequences
and selective bases for selective amplification. Depending
on the selective bases, different kinds of amplified fragments
can be generated.
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