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Identification of DNA polymorphisms in the field bean
(Glycine soza S. and Z.) using RAPD markers
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College of Life Science and Natural Resource, Sangji Univ. Wonju 220-702, Korea

Summary

Six field bean (Glycine soza S and Z) plants were examined for their genetic polymorphisms and

intraspecific variations using randomly amplified polymorphic DNA(RAPD) markers. In RAPD analysis of 5

random primers (Rp-1, Rp-2, Rp-3, Rp-4, Rp-5), 30 of total 155 bands obtained from 5 primers were

polymorphic and sizes of polymirphic band ranged between 0.5 and 3.0 kb. Number of bands amplyfied per

primer was varied from 2 to 11 and average number was 6.0. Genetic variation of intraspecies in the samples of

six region was ranged between 11 to 25 percent, and genetic similarity among intraspecies was ranged from 0.69

to 0.78. In pairwise genetic similarity test of six field bean plants, Mun and Hoj showed highest coefficient of

genetic similarity as 0.67, whereas Sin and Hoj was lowest as 0.45. According to the genetic similarity, the level

of intraspecific variation is higher than that of regional distance in Glycine soza.

I. M =

EFL FRRA TH, okxA F FPo] TR
A A FAsHA At ddd BFAEE, &=
23t $3, B 5 FEoMA ot dfof g
E3rh (Hymowitz 5, 1997). 39 AFEHFT
A A& Glycine 4o &3t Glycine 4ol &
o} & 3} Soza ot&o] Qlth. Glycine o}& 2 1659 o
QA ol Fo g BEHD Qaolole} Mejor
APAHo] A {2 Aol £X3tD Ut} (Singh
=, 1988 ; Hymowitz %, 1997). Soza o} 4o & A v &
(Glycine max)3} EF (4% oFA3dF)ol 9leH, ¢
glvtele] AAEE BFL Glcine sozast Glycine
gracilis 23 0] FR3 = 1 3t

Mo m]o o2

Glycine

% & A7k e FE AL E . F
Atelof] Zf- 28 w7t 7bsE #uk ohel, ¢
DAt 2n = 40702 Al 23, FeE, A, 42
Y 834 S4o] ANTH v]Eake] AuF
dz2 231 9t} (Karasawa, 1936; Hymowitz,
1970 ; Hadley £} Hymowitz, 1973).
A H PE WA FEAE A2
$79 ks wol Py A
aretsle] ol & A g9 AZEH TAZE Pol o] &3}
I 8lEd, BT FHEA HolE ZHE 3 F
Tole B39 AT (FF ZTEAY FUA T4, 19,
2ol 49 A% (23 64 1979)0] #5 %3 5o}
T ABAA Age FAA Aol thy Hre

22 480 FAH £4 D EAES B4 S
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& vhp 4%
wolg et el
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o) & ZAbE o] g} (Oka, 1988; Glaszmann, 1988).
JlG AEE UL o) 8T M &
F FAFAS gL E Hok 817 Wi, &34
Aol A& deid el A 57 F, AA Ao &
AZEFe £EE @A sl

HZ PP ES Y FAA BY e 5
W E DNA B4 &0 03d AE ¢
‘dol 7b5&tA =Sl &3], DNA by a4
9] genome A Aol H7IA WIHE
DNA 7]u g el 4] Wold& vdellE
@17} (genetic markers)7} WO Z A, A&
FEM| TR FFE) D F
2}, DNA ttg 42 2189 #F, FF 282 3
$27 Wolt B4 ey MEel, 4ge
SAAR 4o o}F AFAOR ol8h & Atk
(Beckmani} Soller, 1986 ; Gebhardt¢} Salamini, 1992).

7| E7tA) DNA ctg 4ol &3 Aoz
genomic DNAS 2% Astasd e Adstd 24
DNA ©#Hg& H%3E= RFLP (restriction fragment
length polymorphism), HEEHj e (tandom
repeat) 2 ©]F o] X hypervariable DNA 2] HFE-uj < of
W& WolE 7H%E3t: DNA fingerprinting 2 VNTR
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(variable number of tandem repeat), =9 2L &
471%<) PCR 7] & o] §3t= PCR-RFLP, 54 &
ARE Y2 FEANA TP BB RAPD
(random amplified polymorphic DNA) 2 1~6 bp2]
L Gl 249 WHolE HZE 8 microsatellite
=] 9t} (Song %, 1990, Williams %, 1990; Kazan
%, 1993; Nakamura %, 1987; Huckenbeck} Bonte,
1992; Morgante %, 1997). 53], RAPD 7|
genomeld] E3 DNA g7)8jd BYE )49
random primerg o] &3le] YAZE FEZA|A genetic
markerg BT WY OR, 54 A G714
Ao et ALAAF R ol = F 87 g primerd) A 2
o o]-go] tedtd, £d nxd Yy FEd &
BHoZ AHEF 4 9ok (Williams 5, 1990; Welsh
¢} McClelland, 1991). u}2}A] RAPD 7|¥-2 {344
Molg U TyA B4, 48R AR, 43

2
|
AoA A, ABATEE #3278 2891

T T

A U 25 5 42449 BAFURE A7
Zys 493 Atk

1 ZQF Keim 5 (1989)3 Zhu 5 (1995)2
Glycine 49 %A & DNA £A52014 743}
7] S)3ko] RFLP % RAPD 7% o] 83911, )
ANE Glycine 49 #24 TR EFUY 2
AUA BH W AGH FARG ABBA 2
Sl #e AT AYHD Ak (o] F, 1997; 9

Fol g A7= obA7A v|FIA, tEo] BF

of e RAAETRA AT G FEE 440l

& RAPD 7] & o] &3l 57 A
FEA B4,

GA2a &4 3 RAPD markerE
o] &5k, ALZHER MEsted B BARA
&3 712A8 5 ATt HAEl

FHdoZ WA 15~25kmoi] 9
& ARstn, o Rel A4stn
S 559 24 AAANN Q& 2 o} A% GE

4o o) g5t

2. Genomic DNAS| =&

%7235 2 CTABY (Rogers?} Bendich, 1994)-&
o] &89 genomic DNAS t}g 3 22 zgoz &
239t} =, 20mge] 2o 2 x CTAB buffer 2m¢ 9
1 X CTAB Im{ & &%3) t}S homogenizerE o] &
gtol 4% &, 3,000pmol A 5§ A4 E gt
AMAZHT. AAP pellete] 2 X CTAB
buffer 20 pl9} 1xCATB 10 xlE H71st] £33t o
<4, 1.5m¢ Eppendorp tubeo] &4 60T oA 3023
B3 A T 7)o FUE 49 chloroformE ¥ o

pellet-2-
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3087 WA EF F, 15T A 4,000mpmo g2 T ¥
A& etgict. dd2e)d 459 30«1 Eppendorf
tubeo] %A 10% CTAB-NaCl 3ule} chloroform
358 Y0 F Z8e 5. 4.500mmO 2 SEF A4

$7Ach Al3dlo] CTAB £ (1% CTAB, 50mM
Tris, pH 8.0, 10mM EDTA) 70 x1E #7138 T} 124

2ol B3 1, ThA] 2,500pm e 2 S5
T dHEEsEy el o, IM
NaCI-TE 0.7m¢ ¢} 713
12,000rpmoi| A 2387+ ¢ A ¥-2]3}od DNA pellet-g- 3)
%319l th. DNA pellet> 80% ethanol 2 4] &3t 7
ZA) 7] 1L, TE buffer2 &3 8lo) Haat ).

7+ o])bl-
S

isopropanol 0.42m¢ &

- o
e R

3. PCR-RAPD &4

(1) RAPD primers
E o o] AL 3t random primery= OperonA}l
(Alameda, CA, USA)ERE G + C &3ko] <ok 60~
70% =391 10-mer random primerE ¢ 38}o] o] &

Nt} (Table 1).

Table 1. List of oligonucleotide primers used
for RAPD analysis

. Sequence G + C content
Primer code (S’qto 3) %)
RP -1 GTTTCGCTCC 60
RP -2 GTCCACACGG 70
RP -3 TGGGGGACTC 70
RP -4 CCACAGCAGT 60
RP-5 GGACCCTTAC 60

(2) PCR 7]% o 2/ ¥t DNAS F&
random primerE ©]£-&9] genomed] 29
FAA FEZ5 93 PCR g2 Willams F (1990)
o] AAE WS o|L&&}o], DNA Thermocycler
(Perkin-Elmer Cetus, USA)& th-&3F 22 2 A3} o)A
A A8 E. PCR tubeof] 1 X reaction buffer (50mM
KCl, 10mM Tris-HC], pH8.3, 1.5mM MgCl,, 0.01%

gelatin), template DNA 20ng, dNTP 200 M, primer 2}
0.3 M3} Taq DNA polymerase 0.25 unit® % 7}s}
of, PCR -3 8E 202 228k 94Tl M 423
pre-denaturation ¥, 94°C 18, 36Col|A] 18, 72T
A 189 cycleS 453 38311, ofR 2o g 72T
A] 5827} final extension A]7) ot F 73519}

(3) A7]FFll 93 RAPD &

PCR FEZA5 S 1.3% agarose gelo] 4] 40V 3 A
oz o 6N HIYFE Ao,
ethidium bromide & (0.2 ug/mho 2 FA 2 UV
#}oj A DNA band & 7 &3}l t}.

gel&

4) FA 24

SPU F23 woly 2 thopy A= 37
3}7] 9] 31e] genetic similarity (F)3= 7] %9 % AL o

UEhd band9] #(+), F(-)2 EAS F, b5 F
2lo]| o|& A Abalad e} (Neigk Li, 1979).

F = 2nXY/(nX + nY)

A7,

nXY&= A X9 Y7 F4/3t 1 9l bandd] &
nXE Ag X7 7AA 1 QlE F band9) &2

nYE g Y7 7HA 32 9l & band9 £ 9o

WoH

mAaz g o0&

1. RAPD band pattern &4

RAPD markerg o] -g-3to] EFFW F17 Wo
A3t 29749 FALEE DNA BAeEoA #4935
%tk EF9 RAPD £4of o] ¢ primeris U3
o2 2074 9] primer§ W sto], Fuol A theket ¥
o]A g vteliiE & 570 9] primer (Table 1)E A3 3}
o RAPD ¥4 ¢f 0]-8-5%c}.

72ko] HMA P primerE 67) A AA YA =
¥ Fl RAPD band }44& vl @ 234, Fig 19

—145—



A, B, C, D&} Eoff WJEM b} o] Fuff & A Y
ZHo] ek Thepe 529 Wol® AEY & AT
RP-19] primerE o] g3t AW EF Ywo
RAPD band Spibe 728 A3 2.02 kbsh 094
kbo] A 2% DNA band7} #%=gl oo, ok 093 kb
9} 0.80 kbol| A} Eo0|% &)< DNA band7} 7425
9t} (Fig. 1-A). T3t Fig. 1-C (RP-3)o] A1 = 2.0 kbs}
0.50 kb Afojol zt A Agbe] uwhe} thorst Fe)o

[A]

KB M1 2 3 4 56 7 8 9 101112

1.58

0.87
0.56

2.02

0.94
0.56

DNA marker7} 2% 5lo} Fulo] A5 4% wol 2
vebg gtk 28w} Fig. 1-B (RP-2)8} 1-D (RP-4)9)
A @& primero] nldto] ule FAE Fef
DNA band7} AZ59 o, Fig. 1-E (RP-5)9] 3¢
1.58 kbe} 1.50 kbol| A F 7]9] band7} AZEH A1,
0.8 kbe] DNA band 2% &5 wa} polymorphic
DNAZF 2259tk 8t @Adg E3olM 2
& 3% band?] 8] AHE-E primerol] izt T2 A

KB 1

234 5 6 7 8 9101112

(0]

KBMI123456 7 8910111213

1.58

0.83
0.56

[E]

Fig. 1. Agarose gel electrophoretic pattern of
RAPD products obtained with Field
bean using primer RP-1[A], RP-2[B],
RP-3[C], RP-4[D], and RP-5[E]. M;
The sizes of the marker bands given
for comparison. Numbers at the top
of each lane refer to the sampling
region. KB; Kilo base.
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vtet o, —;JHJ%* 11~25%9] & v &g B
PogA, it Fo #13F ool vj&
e As L}EMIJ: %t Tingey 5 (1992)9] K31
of oJatd AujFS thAC 2 RAPD t}g A& B4
3 A3, primerd FEW Tt 052 eSO,
% Echt & (1992)& alfalfaZ 197] 9] primer2 £41 %
A3, 137)9) primero M % 37709 ¥ AF S ’«}EMI
o], RAPD Y & 0|88 A%, EF Fol A& &

FARE a1 A4EA 2EEd F oSS *Wsﬁ
oot whepA £ Aol ALEE primers 448
2 29 tEdo] 2Ed S ¢ YoH, 9
o} o] choFstA &€ RAPD band %
ol sojol At e Ay dzte] Ay 873
Zdel W& wdolof 7113 An 2 ook Zk W

ALO =
o =

719%] <3 ¥2¥ DNA ©¢¥o FHF 37 o
3.0 kb~05 kbl yolA tiket Fef RAPD
markerS HAEE F AU} AHEE 5FEH
of W2 FF bande F 64RO, BHY %
bandQ] 4= 155702 1 Foff A % RP-4 primer’} 46
N2 7FE A JERt) (Table 2). 78y HZ 9
5 (1997)0] B 18t F49] F kol primerd 3 8.2
A8 EAEE B A st & FE £E
o]qdct. olgtgo] EF #FAF GFAHL Fol ¢t
et ol ULE AlAME Fo, +ed
DNA ©#H 9] 37 4 Yel= AFEE primere] 7|
vl Ao GC 3H5F 4 genomic DNAY ZA R 9] 4
%7 vl g wet thkst e DNAR A2 €S
Yetd= Aolgtn & 4 Ut (Willams 5, 1990).

9] primer

o]

Table 2. The number of amplified fragments scored from RAPD patterns for five primer.

Rrimer code No. of bands per sample Total No. of observed bands Average No. of bands
RP-1 2-5 25 42
RP-2 3-9 38 6.3
RP-3 4-11 41 6.8
RP—-4 5-9 46 7.7
RP-5 3- 7 30 5.0
Total 2-11 155 6.0
2. X7 QEA CHEN U SAMY 24 (1979)7F A A% Fgk (genetic similarity) #Abg+ &

KeXites }
2 w

RAPD band pattern 2 &o] ZF X /3

2 geys sAde BAs7 da). Neigh Li

ZAZ slof, 2 RAPD Ao A}25 5749] primer
of }E Ad f17 Wolge ulm AE A,
Table 35} o] 2t Ao wet AT W (0.69~

Table 3. Genetic similarity(F) values in field bean among sampling regions.

Primer code Kuk Soc Hoj Mum Sin Usa
RP—1 0.57 0.5 0.67 0.67 0.67 0.67
RP-2 0.92 0.67 0.67 0.67 0.46 0.50
RP~3 0.50 0.89 0.75 0.89 0.86 0.63
RP-4 0.93 0.94 0.94 0.93 0.91 0.94
RP-5 0.82 0.67 0.69 0.57 0.57 0.80
Total 3.74 3.67 372 391 347 3.54
Aver + SE 075 £ 018 073 £0.16 074 010 078 £0.11 0.69 £ 017 071 £ 0.15

S.E; Standard error.
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0.78) el F13 WHold& vetdigch 53], &
o #3173 ¥olg AL E AFo| wi} tha Ao
7} 9101}, Mun (0.78)3} Kuk (0.75)%] & of] A 2 A
228 vJERY Q] 1, Sin (0.69)0] 7}AF thok
& Wol & el o), dutd o g zAakd A9
W7 A o] 9la B9 sample] & A §HH
o] 3o, EF9 HA= o ZA Aolrt A%
=7 gkoket (Fig 2).

o] 2

ZA)

AT’y

0.78
0.76
0.74
0.72
0.70
0.68
0.66
0.64

Genetic similaritry

Kuk

Soc

Hoj Mun Sin Usa

Sampling region
Fig. 2. Diagram of genetic variation in field

bean from the similarity values
among sampling regions.

_|..

@, A YUt 42 #3387 9
3t ZAME {E A RO FHLZF ol 712
ol #AAeE FASAG (Table 4. 1 A3
Mun# Hoj7} 0672 713 77b91, Sin} Hoj7}
0452 717 ¥ BAE YT olg) Zo| 43

A &
Al o

A
=
o
= f=]

oX

A

2 fAMgol T 2, BT EXAG
zogte AT A7t dA L e *Jinr%Pu
aol b sk 7] P&, FHR 240 vlw
2 Holg dogde ez & 4 Atk :LE%
2 2 ARAFAA e vhe Eol, 2T A3
ol e BL@A R Aol et & olrt A=
g, FAdAAU AN AYste BT A B/
2E fdd 548 ddsted 42 T8t 9l
Z2o2 A

a %C’P %ﬁfﬂ Fdel g

KR
=2

29

B
FiHe xlaPH ¥R g - QA &7
uwet A4FE aolg JehiER (8 7,
1997), A Zol= DNA EALEZ N F4E 238
a1 gtk AS7A F&ol e dFARE £
3 B, Soja ob& ol £ AWF G maxe} 7149
F& G sgjaolv], G. sgjad] @A ol & Thoft wio]
Fol b4 B X5 e F39 shits A7t )
AAY Zojgtn FAATh (Keim F, 1989; Yugl
Kiang, 1993 ; Zhu %, 1995). 12]1} o9} 22 DNA
42 Ax, F A FAEAZ BS g
Hetxs Fuol chg slolst Exsta, Akt o
2 714 8723 9oz Bad gt EHL 7}
A Ql7) wEel, shie ¢Ad NE2 HMse
R Fgont. wpebd F Y k&Ko fHA 24
of 2 HEF HoldE ANER & fdBAE
B, TA SAARE 843 4 9= DNA
markerE FE = Zo] A&AQ wWygolat Az E

2

o]
#3

Table 4. Genetic similarity frequency between regions from the amplified patterns of each

random primers.

Kuk Soc Hoj Mun Sin Usa
Kuk 0
Soc 0.61 0
Hoj 047 0.62 0
Mun 0.58 0.64 0.67 0
Sin 0.56 0.60 045 0.49 0
Usa 0.60 0.63 0.54 0.63 0.62 0
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oloF ATt
V. & 2

RAPD o] o3 EF9 T 33 HolAd
AAL fFAHE FHEtr] §lsted, 20702 random
primerg A &to] band?] Tt AP Aol &
48 5709 primerg XE3t T, oS 23 £4
g #& band % 15570 2, primerd H# band 5=
6.0 ZiAth. A HA G A primere] whel &
3 FF band9] ¥ {2 11~25%2 @A RO,
2gjg DNA 9o HF Ir)s oF 3.0~0.5 kbl
o Ed AT F338 dFEdH FAHIE 069~
0.78 FENA F17 Holdg B3} o9 Zo
FF bandd] EAB| &0 Y1 AA HAHY F
AHdol A Vel 22, 232 T K33 W
A& gorslA o] wE A Holde &
zto) 7} gltkE Z& vepdch

V.l gsEd
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