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Intraspecific Genetic Relation of Wasabia japonica Matsum.
Based on RAPD Analysis
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ABSTRACT : The genetic variation and intraspecific relationships between 10 individuals of seven cultivars
and one Ulleungdo native of Wasabia japonica were investigated using RAPD (Randomly Amplified
Polymorphic DNA) analysis. The 21 primers out of 50 random primers were amplified for all tested plants. The
68 (47.9%) among 144 bands derived from 21 primers showed polymorphism, and 3.2 bands per primer were
observed. Number of bands per primer was ranged from 2 to 13, and average numbers were 6.8. The
phenograms for 11 analyzed individuals by RAPD markers were not matched well with those of the result by
morphological characters since they were clustered monophyletic at the similarity coefficient value ranged
from 0.81 to 0.96. The Ulleungdo native individual was clustered sister to Daruma, Simanesairai, Sawa, and
Hujidaruma cultivars. The RAPD markers were not useful to evaluate the intraspecific variations in Wasabia
japonica cultivars, therefore need to more specific molecular phylogenetic characters such as AFLP
technology and gene sequence of nuclear and chloroplast DNA,
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1. W=

B g AME gy Tl EYHEHAY FFEoR
5o e 3 ole 5ol 7EF 10704l (Daruma
Z2% 4704, Himenisiki, Hujidaruma, Sayatori,
Simanesairai, Simane 3 go, Sawa &% 22 17/14) ¢}
S50 AEE A 5 & 117048 dde R &3
o} (Table 1).

Table 1. Accession list of Wasabia japonica cultivars used in this study.

No. Cultivars Abbreviation Sources
1 Wasabia japonica cv. Daruma DRU Nagano
2 Daruma (A DMA Geonbuk ARES
3 Daruma (B) DMB Geonbuk ARES
4 Daruma (C) DMC Geonbuk ARES
5 Himenisiki HIM Shizuoka
6 Hujidaruma HUJ Nagano
7 Sayatori SAY Nagano
8 Simanesairai SIM Nagano
9 Simane 3 go SIM3 Nagano

10 Ulleungdo ULL Ulleungdo

11 Sawa SAW Shizuoka

2. 2t Lt SH8AEA
7t. DNA =& % PCR 299 gel A S ZARZ FZE NEE 247} gt

DNA %% Doyle & Doyle( 1987)¥& upgton &
=3 DNAY Beckman spectrophotometer® 4 &3 &
5 ng/m = 3Asto] AHg-akoith. PCRE Williams et al.
(1990) 9] & wW3tom DNA 5%& DNA Thermal
Cycler (Biometra, Whatman Co.) & 38} t}. PCR
F21E& 94ToA 1487, 35TAA 132, 72TollM 28§ 3t
9] cycle® 3t 453] whEst & 72CoA 1083 Y
FA) XA F9 ). Primers OperonAlte] random decamer
505 F/E AHEstS o F¥% 5 DNAY 1.5% agarose
geloll A7194%% & UVElel A polaroid camera® #9

Bl Bxj2F v wE 3 markerZ 100 bp DNA
ladderE AH&-31% T},
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Table 2. List of primers used for the RAPDs analysis by PCR.

No. Primer Sequence (5" = 3) No. Primer Sequence (5" =+ 3)
1 OPA-01 CAG GCC CTTC 12 OPC-15 GAC GGATCA G
2 OPA-02 TGC CGAGCT G 13 OPC-20 ACT TCG CCAC
3 OPA-03 AGT CAG CCAC 14 OPD-02 GGA CCC AAC C
4 OPA-04 AAT GGG CCT G 15 OPD-03 GTC GCC GTC A
5 OPA-10 GTG ATC GCA G 16 OPD-05 TGA GCG GAC A
6 OPA-13 CAG CAC CCA G 17 OPD-07 TTG GCA CGG G
7 OPA-16 AGC CCA GCG A 18 OPD-08 GTG TGC CCC A
8 OPA-17 GACCGCTIGT 19 OPD-10 GGT CTACACC
9 OPC-05 GAT GAC CGC C 20 OPD-15 CATCCGTGCT

10 OPC-06 GAA CGG ACTC 21 OPD-18 GAG AGC CAAC

11 OPC-07 GTC CCG ACG A

random primer (10—mer) 50FF-2 o] &3 ~ad 43
30574 DNA 5% 9H-5-2 ¥.8l o, o] 21 primer
who] ZARE 1104 AA A S35F vt (Table 2).

%29 random primer? 9714 < % guanine ()3
cytosine (C) 9] &8+8- PCR ZEo] W& gaks n|x&=
Aoz ofA 9= (Fritsch et al, 1993), ¥ ¢t
ME FFT AANA FFo] dojd 215572 primere]
= G} CY o] 60% oAk EFE o QST

SZE DNA &9 H71% 0.1~ 3.0 kb7HA] thdstA v}
Ehtom =2 0.5~ 1.0 kb Ato]oll AAe} a1, FE1 &
APAY A E GEWE S 2T (Fig. 1).

iR Aol A whgo] dojd 21 F74 primerZ%
H % 144749 WMEv7E #E =% e, o T oyt
(polymorphism) & Hol&= W=+ 687) (47.2%) %
primerd B 3.27019) tiasl e g Kol A0
Eltod, Y1) 767) (52.8%) & LT M= AgHS K
9o}, Primerd W= & 27) (OPA-163} OPD—15)9
A 137) (OPC-203 OPD-03) 2 vho¥atelom i W
T & 6871 UERETE (Table 3). 344 OPD-32
wEE 1370 M F 1270 (92.3%)7F th3 s A4S B
o] 713 =& polymorphism& X®o]= ¥hd OPA—4,
OPD-2, 10, 15, 18 % 570 primer= 11%% E57}
monomorphicdA] WEFSTH

2. FAZHIRA

21719 primerE ©]-43t] 42 & 1447 T E o] &
3 FHEA A= " 29 2} Similarity kel &
1170418 $ALE 262 0.81~0.962 ¥R ¥& Fa%
AE B FAE RS ]88 phenogram 24 A3 &
Ao ALGsE 15o) 1

Zoe

FHT 9AST (monophyly)
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Fig. 1. RAPD profiles of the analyzed plants. The
sequence of each primer in OPA-03, OPA-13,
OPC-06, OPC-20, OPD-02 and OPD-0Q7 is
shown in Table 2. M : DNA marker, 1 :
Daruma, 2 : Daruma A, 3 : Daruma B, 4 :
Daruma C, 5 : Himenisiki, 6 : Hujidaruma, 7 :
Sayatori, 8 : Simanesairai, 9 : Simane 3 go, 10
. Ulleungdo, 11 : Sawa.



Table 3. Number of bands based on RAPD products.

Primer bands
number  Monomotphic Polymorphic (%)  Total
OPA-01 5 2 (28.6) 7
OPA-02 2 3 (60.0) 5
OPA-03 3 0 @ 3
OPA-04 2 3 (60.0) 5
OPA-10 6 5 (45.5) 11
OPA-13 6 3(33.3) 9
OPA-16 1 1 (50.0) 2
OPA-17 2 5 (71.4) 7
OPC-05 5 5 (50.0) 10
OPC-06 3 6 (66.7) 9
OPC-07 7 2(22.2) 9
OPC-15 3 2 (40.0) 5
OPC-20 7 6 (46.2) 13
OPD-02 5 0 O 5
OPD-03 1 12 (92.3) 13
OPD-05 2 3 (60.0) 5
OPD-07 2 8 (80.0) 10
OPD-08 2 2 (50.0) 4
OPD-10 4 V(1)) 4
OPD-15 2 0 O 2
OPD-18 6 0 6
Total 76 68 (47.3) 144

° 2 veptt, gek (DRU) 9 AlwtdlAlel (SIM) = ZAF
A 11EFT F $A1% 096904 5--E ol a8 7}
71 A4 Jebdth dE2A AE I gl A}Okiﬂ
(SAY) ¢} 3|H|UAl7] (HIM) &= o2 97hAl 9= §ALE
0.830]3tell A A= o] FATAA} 7 HA YeEbge
o, A9 (SAW) FF2 Alvbdl A g (SIM) 9F Eaf
(DRU) &} A F5o] vepsiet, gujelA] kg dwp
As AMFES AR FHEA g1 238 & %
3 FAHE BES 2o dEodA s Wl
ot (HUJ) 9A] Ewt #59] 4704, Alebdl e (SIM),
Alhd|3% (SIM3), Ak (SAW) FFES Y8 Ao
2 FAE AT ot ASES Ao A ok 40037t Af
A EAQ mYolg 1967 AREE F£35] H3ily
of dAlel= dFol ke 1%‘;}5 A2 o THE
AAele 47 F59 74150& © JNAEe] %ol
d = e (019} ok, 1995) & 03_?011*1 ARg-3F 47)
AEE FFU FABA7E Bt et Ajokd A
(SIM) &= Oﬂ?}ﬂd*’% FEoZ dEo Alnhd (B

0}]};1 ";F‘E ]HHHE]% —%— O]II] U]g}_ =] 1:7} 71.6—]_ 6‘]

=

=

2 MEA 87
duto] 748k EE o7 od A §lom, Aui3E (SIM3)

ek Al (SIS el (BE) ) Az 47
QAR A A FFOL JPNA £
ohUeh AANA §ORE Al B

I 5 S AopAR SIS o

o

A ": \

Zol 77} %}U}A (DMA)Q} =0l (DRU) of % MC& UrE}
Wk 259 A A FEHE olR 1 gl Ju A
AL 1920 tholl %1%01011 ol A A = ATkt sl

Bk} g & Azt S 8 F AASEHE A EH o TA
o) Fetg o] % Uty AAFHI Y], E AgelA
S5 AR A= FHEHA Oﬁﬂ“ % sl
o] /\MCEE] (SAY) &} 3|myAl7] (HIM) & A 9 st v
2 8AANEE 98t Al (sister group) S F/JskUTh.
w}e}A] %EE A= gule] AE s 24 FF5
3} A oz g 2ol7} 9l RAPDe| &g Atel A
FqsA fAHE F50) glol dANE AEA T
o) 4RI} @A7A FolQl= AL R FEHT

o
N
=

DMA
SIM3
DMB
[ DRU
l.sim

SAW

DMC
HUJ
ULL
SAY
HIM

¥ N ® ] " 13 i 1]

0.81 0.85 0.88 0.92 0.96
Coefficient

Fig. 2. Phenogram for 11 Wasabia japonica
accessions based on analysis of PCR
amplified fragments produced by 21 arbitrary
10-mer RAPD primers. (Notes) DRU (Daruma),
DMA (Daruma A), DMB (Daruma B), DMC
(Daruma C), HIM (Himenisiki), HUJ
(Hujidaruma), SAY (Sayatori), SIM
(Simanesairai), SIM3 (Simane 3 go), ULL

* (Ulleungdo), SAW (Sawa).
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