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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 (47.2%) 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 Uleungdo 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
Jjaponica 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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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 & Ll REEAEA
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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" = 37
1 OPA-01 CAG GCC CTT C 12 OPC-15 GAC GGA TCA G
2 OPA-02 TGC CGA GCT G 18 OPC-20 ACT TCG CCA C
3 OPA-03 AGT CAG CCA C 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
3] 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 CTA CAC C
9 OPC-05 GAT GAC CGC C 20 OPD-15 CATCCGTGC T
10 OPC-06 GAA CGG ACT C 21 OPD-18 GAG AGC CAA C
1 OPC-07 GTC CCG ACG A
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Fig. 1. RAPD profiles of the analyzed plants. The
sequence of each primer in OPA-03, OPA-13,
QPC-06, OPC—-20, OPD-02 and OPD-07 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  Monomorphic Polymorphic (%)  Total
OPA-01 5 2 (28.6) Vi
OPA-02 2 3 (60.0) 5
OPA-03 3 o O
OPA-04 2 3 (60.0) 5
OPA-10 6 5(45.5) 11
OPA-18 6 3(33.3) 9
OPA-16 1 1 (50.0) 2
OPA-17 2 5714 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) 18
OPD-02 5 0 (O 5
OPD-03 1 12 (92.3) 13
OPD-05 2 3 (60.0) o)
OPD-07 2 8 (80.0) 10
OPD-08 2 2 (50.0) 4
OPD-10 4 0 4
OPD-15 2 0 @ 2
OPD-18 6 0 @ 6
Total 76 68 (47.3) 144
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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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