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Genetic Relationships Analysis of Asparagus cochinchinensis
Lour Collections by Random Amplified Polymorphic DNA.

Chan Ho Kang*, Chun Bong Park**, Joung Sik Choi*, Yeong Geun Choi*

* Jeon-Buk Agricultural Research and Extension Service
** Jinan Perennial Herbs Experiment Station, J B ARES

ABSTRACT : To analyze the genetic relationships among 23 accessions of Asparagus cochinensis Lougr,
random amplified polymorphic DNA(RAPD) analysis was performed using artificially synthesized 10
primers. The range of polymorphism was 42.9~91.7% with an average of 72.9% in 85 randomly and
specifically amplified DNA fragments. On the basis of similarity coefficient analysis by unweighed
pairgroup method, arithmetic average method(UPGMA), 23 accessions of Asparagus cochinensis Lour
could be classified into 6 groups at the similarity coefficient value of 0.82. Group I contained 5 accessions,
Group II contained 6 accessions, Groupll contained 6 accessions, GrouplV contained 2 accessions, Group V
contained 2 accessions and Group VI contained 2 accessions. The range of total genetic similarity
coefficient value of 23 accessions of Asparagus cochinchinensis Lour was 0.47~0.92 and average value was
0.76. To obtain more exact data from PCR, we also tried to develope enhanced RAPD techniques using
Bovine Lacto Transfer Technique Optimizer(BLOTTO). In RAPD analysis of Asparagus cochinensis Loug,
we could obtain better RAPD results by adding BLOTTO at a final concentration of 1%.

Keywords ; Asparagus cochinchinensisLour, RAPD, BLOTTO, Genetic relationship.
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RAPDY olst MES £
T3 F49 & % band pattemo] BHERQN0) g3 2
d RF77F 2A FAET AP Ade) oF o3 AR
H 2wt 252 PR AE] W 44
i FH 3%‘5,1;91?1 A2 EF WA shde] a7H &
THYang et al., 2001).
RAPDE 01?47* HHES FHES] 98 idE 2=

AZEA ARIAL ol8H F SUEA 4 d7iMEy
2 oligonucleotide primerE o]€3ted 3 DNAZ
PCRZ &3l AAE T3 bandE Hlwshks WEe
24 FAaE Az 2 (Mukai et al., 1995), 29 EF
o} FAAA(Kim et al., 1997), F2FHE JNE
A= FAA}F AL (Kwon et al., 2000), H+
o] AygA EAM(Suh et al., 1999 ; Rim et al.,
1995) &l ] o]&=1 9lon RFLP #hgell H]3je]

FA 8

5) Bof #o

AZve o] AA S ol 7HASHA B E
ol FEHIErt 22 Jleolth(Williams et al.,
PCRE &3 #3 493
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T

1990).
Ae) BAe 1 A4 §o)

oz lEte ol & Hst FAskA Edidx it 1
Huy st A EA8olA 59 DNA dolle PCRE
A& she st /e Bdo] Sk AoE ¥eA
Re=d 53] po ypheno i}ﬁé%% DNA) ZA3jtste
DNAE #3153 (John, 1992), Mg»¢be] & A4S
53ty PCRE ‘%’Xﬂo}t Reg A JH(De
Boer et al., 1999).

w2kA] PVPP(Polyvinyl poly pyrrolidone) (John, 1992
; Pich & Schubert, 1993 ; Steiner et al., 1995)1}
PVP(Polyvinyl pyrrolidone) (Klm et al., 1997)91' 2ol
polyphenol 33Hey A= EZo] FEHA AL
Hu glov HA 2 AAANY F F7H AP soiv
A H1 ool wel DNA £=8f% S oj8iee 7L
g 9lo] Fo 7HES WA B 23 b o3
PCR AAZE-S ARAZ & de M= sl 7)
Elo] gEd BLOTTO 7 Whge] giEA o= AMR-H
Ath(De Boer et al., 1995). Y& Westernol
Southern #A1A] o} slidte] Holehef H|Eo]3]
oz Afste AL WAEY] H3l AREshd BLOTTOY
PCR 9A Azad= oul ¥, F, &5, W5, g4
Z ZHEAZAML FHolg wut °‘°1(De Boer et al.,
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1995 : Hwang & Kim, 2000) i‘LH AR A 3"
AEFY 3 594 985 § 1?5& E53E
ATEMS A 10}71 ﬂ%om A A HEF 21F%
£ 2F F 23F S ydew H# 4°°ﬂ&741 i
RAPDE %3t *‘Alt‘s}%ip_ AeH fETA B

9% 44el PCR 21 AAa7] 918} BLOTTOY A}
a9} AHEEES TSk,
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2. DNA =&
0.1g9] 9 AQAL2 v & lysis buffer
(50mM TrisCl pH 7.4, 50mM EDTA pH 7.2, 3%
SDS, 1% 2-mercapto ethanol)E #7138t 68T A
IAZF B9k vkeAZl & 4¢colA] 12,000rpme2 20+
ARG O ATAE Bt MEF tube=
27]3 %] Phenol : Chloroform : Isoamylalcohol (25
241, V/V/V) 48 HAUe F 208 B¢ AL
EsolFo] Feag HASIA st HAEE A9
. 12,000rpmeoll A 2087 94EE & F
] o]z] eE = ASod wks M2 tube°ﬂ
-727¢e AFR 100% EtOH 281FE Hrtsie
BEo]Fo] DNAE HAANZH, o] &9
12,000rpmo 2 2087 fAEE s H5de Wz
thA] 4ce) 70% FtOHZ AHsted 948 3t &
ZzxMoZ AojZ DNA pellet2 HB3 AZAZ ¥ TE
buffer® & =o]3 RNaseZ 2|3t RNAE AAT
F Q0co BastAM A2 ARSI
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3. Polymerase Chain Reaction

RAPD Primers 10702] 10mer® §Ad3t AREsHATh
(Table 2). PCR ®Hg-e#2 PCR premixture® BioneerA}
(AccuPowerTM PCR Premix K-2016)2%€ T3t
Atgslg=d v} 20u 9l lunit¥ Taq DNA
polymerase®t dNTP 250uM, 10mM$] TrisHCI(pH 9.
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0), 40mMe] KCl zglx 1.5mM9 MeCLE &R/3 &
Ho2 Template DNA 40ngs} Primer 5 20pMZ

ZA43te] PCR ¥Hg-84& 2A33 2™ polyphenoldl
o3 PCR ¥H& QA EHE AHA7]17] Y3ty
BLOTTO(10% skim milk powder + 0.2N sodium azide)
1%E AH7Flg9th. PCRS MJ researchiit®] PTC 200
Peltire Thermal cycler 7]15ollA AAJEIRAE=] 94°CollA
S¥-&%F predenaturation AIZIFE THA] 94TAlA 185<H
denaturation, 34ColA 18#3t annealing, 72CelA 28
HAE 40 cycle AYPAIZ F 72T
oAl 1083t last extensions AAEIYTh PCR AMHE-&
1.2% agarose gelollM S0VZ 2A)17F &<t A719 58 &
EBrz 1083t |4 z2jn 158 $< 294 A2 o
£ UV AR A 5EE DNAY &3S AR
2 7134

7t extension Al7l=

4. BLOTTO AIB&1 3 HE AlRsT 24
BLOTTO®| PCR ¥H&AA A gdE A 93t

o] BLOTTOE A&t AM&38I¥ch BLOTTO2 A

AHETE AAS| $8led PCR wHed F %8 0,

MRS ETA - YT

1, 2, 3, 4, 6, 8, 10%32 ZA3lY PCRE A=
o] Primers P4(AGCGTCCTCC)E At&3lnod
Primer% Band 3A)e] 433 Hd 93 Folx THF
3 AR FA4F ok =3 HEFS DNAE 718 4
‘%‘34 %°] ZZ3ld Template DNAE ARSI AT
PCR 7153 vhg-dd =4 2 33 181 7|9 &4
T2 7 A FLsA

=

5. FOIEH 24

PCR AFZe] A& wl=e] § Fo ot f= |, F
= 0oz dolEldsl e NISYSPC systems 01%5'}‘34
UPGMA (unweighed pairgroup method, arithmetic average
method) BA1HPE 02 dendrograme 28T

4

1. RAPDOll oI&t °°._-T'L-_71| =4

8 HAEs F Al -’HQ T JE 23%(Table 1)
of s}t RAPD—\:@,% IAlEFATE. AREE 10709
primer EFolA T d4bo] FAEHTable 2). F

Table 1. The accessions of Asparagus cochinchinensis Lour used for RAPD analysis

NO. of tuberous

Code Strain name Locality Stem colour root(ea)
A Boryung Nampomyun Boryung C.N§1 Red 20~40
B Seochun Seomyun Seochun C.N Red 5~20
C Keumma Keummamyun lksan J.B§2 Red 4~10
D Osikdo Soryongmyun Kunsan J.B Red 4~10
E Kaeyado Blue Okdomyun Kunsan J.B Blue 20~40
F Kaeyado Red Okdomyun Kunsan J.B Red 20~40
G Sunyudo 1 Okdomyun Kunsan J.B Red 5~30
H Sunyudo 2 Okdomyun Kunsan J.B Red 3~10
I Sunyudo Red Okdomyun Kunsan J.B Red 10~50
J Kashwa Kaehwamyun Buan J.B Red 5~10
K Haseo Haseomyun Buan J.B Red 3~40
L WidoAsan 1 Widomyun Buan J.B Red 5~20
M Asan 2 Asanmyun Kochang J.B Red 5~25
N , Asanmyun Kochang J.B Red 5~10
0 89“9"’0 Baeksumyun Youngkwang J.N§3 Red 5~10
P Jisan Jisanmyun Jindo JN Red 20~40
Q Eunjukam Dolsanmyun Yeosu J.N Red 5~10
R Hyangilam Dolsanmyun Yeosu J.N Red 10~30

-8 Idong Idongmyun Namhae K.N§4 Red 7~18
T Sacheon Silanmyun Sacheon K.N Red 4~13
U Youngsi(Japan) Japan Red 2~10
Vv Chinese Blue Chinese Honamseong Blue 20~25
W Chinese Red Chinese Honamseong Red 16~21

¥ . Chung-Nam province # :

Jeon-Buk province ¥ :

Jeon-Nam province * :
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Table 2. The RAPD primer sequences and polymorphism of PCR products in Asparagus cochinchinensis Lour

*No. No. Percentage of

Primer Se/quenc/e coﬁt%nt I\ng)rogfuoPtSR Polyrcr)woroghic P?JI;mc}ra;)ghism
(5" 10 3°) (%) (Band) Products(Band) (%)
P1 TGCTGCAGGT 60 9(129) 8 889
P2 GAACCCTCCA 60 9(150) 6 66.7
P3 AGCGTGTCTG 60 12(140) 11 91.7
P4 AGCGTCCTCC 70 13(196) 7 53.8
P5 ACGACCGACA 60 7(114) 3 429
P6 GACGCCACAG 70 9(120) 8 88.9
P7 CTGCGGGTCA 70 7(95) 5 714
P8 TAGCAGCTTG 50 2(23) 2 50.0
P9 ACTGACCGGC 70 8(82) 6 75.0
P10 AGCACGGGCA 70 9(119) 7 7738
Average 64 8.5(116.8) 8.2 72.9

*( ) Total number of PCR products

MABCDEFGH 1 JKLMNOPQRSTUVW MABCDETFGH I JKLMNOPQRSTUVW MABCDEFGH I JKLMNOPQRSTUVW

PI{(TGCTGCAGGT) P2(GAACCCTCCA) P3(AGCGTGTCTG)

P5(ACGACCGACA) P6(GACGCCACAG) PACAGCGTCCTCC)

: $HE B8

PT(CTGCGGGTCA) PI(ACTGACCGCC) P10(AGCACGGGCA)

Photo. 1. Profiles of PCR products obtained from genomic DNA of 23 accessions of Asparagus cochinchinensis
Lour using primer P1, P2, P3, P4, P5, P6, P7, P9, P10, respectively
M Marker, A : Boryung, B : Seochun, C : Keumma, D : Osikdo, E : Kaeyado Blue F : Kaeyado Red,
G : Sunyudo 1, H : Sunyudo Blue, | : Sunyudo Red, J : Kaghwa K : Haseo, L : Wido, M : Asan 1,
N : Asan 2, O : Songido, P : Jisan, Q : Eunjukam R : Hyangilam, S : Idong, T : Sacheon,
U 1 Youngsi(Japan), V : Chinese Blue, W : Chinese Red

387



eI BT TR LI T

ZE PCR 4H22 2.3~0.3kbollA yehgt=d 10749
primerollA] HozF AHEo] F 11687024 2371 FAIA
525 UCE primerd 116.8709] AH=Eo] A=A
g3 d4E #98 4 UdE PCR Wize £+ BF
85707 €A HTF 8.5/ (Table 2) EntES)
RAPD fr’-”‘*/\] primer?d B band 47} 6.5702 e}
Ao FX3E B (Foolad et al., 1993)9} vl
;E o AF o2 HTAHUCH aner‘ﬁi @izl
band9] WS BHE 2~137/12 Mo Zo| & Ho|Y
ot A9 dFEY primerZt 7~9702] B HelA
band7t A H HFdA A HAURE FUTH
(Photo. 1).

dojx 85789 bandE A SE monomorphisma}

27199 57.3%(Kim et al., 1998)X &
54%(Kim et al., 2000), €99 53.7%(Lee et al.,
1996)el B3] 453 Fol ABH tpFIY FAlo] 7t
39k, Primerd @Y A=E 42.9~91.7% W9
AN FAEJ o HollA A olFdHA] %= A
AEE A8t AMEE primerd] &840 dFo 2 X
AR g & T YU

RAPDE %3l @& 85719] bandE codedt 3 F
NTSYS-PC programoll &3t} FAAFE A3
dendrogram® ZAIsFATtHFig. 1). UPGMA Ao
oate] AHE FAX FATE AHEY HEFT HA
FAMAEY] FAIEE 0.47~0.922 YERGT HdS
0.76°10th. FAKE 0.828 71E202 23719 HEF A

she] 7ha)

polymorphism& -3t 4%k 23 polymorphism& Az FRAEHE 6719 grouplZ EIHUEY A
B2l band®] 471 627124 HA| W= 72 9% & A ogme] Ak, A gl olF, HAE <t A%, Hd
Q
0.92
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Fig.

1. Dendrogram obtained on the basis of similarity coefficient analysis by UPGMA. twenty three accessions of

Asparagus cochinchinensis Lour could be classified into 6 groups at the similarity coefficient value of 0.82

by using 85 RAPD bands.

A : Boryung, B : Seochun, C : Keumma, D : Osikdo, E : Kaeyado Blue, F : Kaeyado Red, G : Sunyudo 1,

H : Sunyudo Blue, | :
P : Jisan, Q : Eunjukam, R : Hyangilam, S :
W : Chinese Red

Sunyudo Red, J : Kaehwa, K : Haseo, L : Wido M : Asan 1, N : Asan 2, O : Songido,
Ildong T : Sacheon, U : Youngsi{(Japan) V : Chinese Blue
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2. BLOTTO A=t M3 AIBsT

HE59 RAPD £4IA] BLOTTO H7}asfel -3
AHEEE S At A AT FolnF ot
£%S Template DNAZ 3} random primer® ARE,
PCRE &3l H|Eo|¥og FEI A= photo. 29 #
t} Fol=FE Template DNAZSY] RAPDE AAIEH
A3 BLOTTO #37Flane 1)<+ 6%(lane 6), 8% (lane
7). 10%(lane 8) 7+ AElAE DNAY FFo] o|F
AX A} eFgrovt 1% (lane 2), 2% (lane 3), 3% (lane
4), 4%(lane 5) A7t XHgloAle= DNA SEZEFANE &

7 AATH BLOTTO 2%} 4% A7 AgoiMe z
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X1

EEe FoAaA|

4_1

AT

z o789 band’t BAAEE &
7V ¥R 3% H7F AelA
3luel okt band9] FAS TR
band B%F X9We 1% A7} Aol Hlsjae
band oA BojAle AFE YERNIT
olg3t AL ot FHFNA 2F O FHEH
yelt-=d BLOTTO 1% #7F A2olx 2% H7ie 2
<2 6709] band’t BAHAo MHEIE AN At
3% AgAAE band F7F Hn AEErb ofst o
8, 10% AelolAE DNAS] FFo] M3 o|Fofxx] &
U}, ol A2 Hol MEF XY FITE Wt
2 3 RAPD #4JA] BLOTTOH7Iel <3+ PCR ¥HE- o

)5

Al Afass 3ol BEd ¢ dlen A F
Ee AFE 1%7 7MY 49Es 298 5 At

M12345678 12345678

A B

Photo. 2. Attenuation of PCR inhibition by addition of
BLOTTO in PCR. BLOTTO was added to
the PCR mixture containing a random
primer (AGCGTCCTCC) and genomic
DNA prepared from Jeonnam
Youngkwang Songido(A) and Jeonbuk
Kunsan Kaeyado(B).

M : lamda /Hind I DNA ladder

Lane 1 : No BLOTTO

Lane 2~8: 1,2, 3, 4, 8, 8, 10% BLOTTO
&

a
IapAEel Cartleyagol Al RAPDE &3t £ £33
gy 23} 2L B2 W gAo] FHE F
T (Benner et al., 1995) © v} Lo EF3IIL 2]
B9 97|98 fFslEe Alxe UF #3E side
2 BFold sigAel At ANAEF 21F % 9=

91.&o]
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2 2% & g Aoz RAY 27] Ao HAu

AFoge Pyt 21A0H #4
FollAE group VIo] H7AFoH o] Al g v
A group I ~V7} AAFo|}. Group VIE T3 ARF
I AE FAA] Aote AAFe] 2EE Qe TE
group®e] 34 FALEIF 0.472 YdojolA] 2A)
groupW FAFEZH).75 o1 BAAF groupEd= BWE
A E2lEe EAS BArh B groupV et groupViol
S AYFTET 7P fAdd Ao Bol M E
7 WA XS] AASE Ados #dd g gla T
group B F2FF o] £TEH]
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A A BRI T35 2L gouwpd] AE 4 )
ok AQ3} HE

E Ao 2AAEA
52 gkm ARG YelA
TEH oE groupEHe 13
HAS AR FAHW HAAF Fub FHF]
o[Fo] Ha} olFsle HAd-EH T
FxAge] guiHgdn vigrt &2/ 71E
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=22
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1. 738 A HEF 230 g RAPDEAIS AA|
g A3} primer B H 8.5702) PCR Wi=7} dojxon
polymorphism H1&0] 42.9~91.7% ollom) BF 72.9%
g Jehjo] ARA o3 @4 F4o) s¥ssic
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B FA SRk (HAF), A5 1% opt 1 181
ABF olNeH grouplle A o] Fdd F
HE g¥ AR 2P ARE 1, AR oA ARE
HAE A4 A%, Ed9 AH AW ZAAF, GrouplV
Ad AAER AE A ARE 2 HAFTIUT

CroupVE HE JAF Fo} A¥FH T2 T4 4

AE, CrowpVle FXEFHAT)F 4 Aok AAF
A7AFT)e=z 742}t R
3. BLOTTO A&l 9% 583 fraaA BAdMe

BLOTTOS A28 2<% PCR &$°] 34=9 band ¥

B4} F7ketn Fu) AEE PCR AHES #50] 7hF

st o HAE AMEEE 1% oAt

fr & ol rfe
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