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Investigation on the Phylogenetic Relationship between ‘Sugukina’ and Turnip (Brassica campestris L.)

by RAPD Analysis

Takuya Fujimoto and Hiroshi Yamagishi

Faculty of Engineeving, Kyoto Sangyo University, Kamigamo, Kita, Kyoto 603

Summary

RAPD (random amplified polymorphic DNA) analysis was applied to strains of ‘Suguki-
na' and turnip varieties (Brassica campestris L.), to clarify the phylogenetic relationship
between the two. ‘Sugukina’ is cultivated traditionally in Kyoto district. DNA fragment
patterns of the nine ‘Sugukina’ strains and the twelve turnip varieties were compared
and their relationships were estimated by cluster analysis.

Total DNA was isolated from a leaf of each of the twelve plantlets of the respective
strains and varieties, and used as a template of the polymerase chain reactions (PCR).
For the PCRs, four kinds of decamer primers were used. Sixty-nine DNA fragments
showed the definitive polymorphisms among the 252 plants analyzed, of which 50 bands
were selected for comparison. More than 50% of the plants in at least one strain or vari-
ety possessed the 50 bands, whereas less than 50% of the plants in another strain or
variety had the same bands.

Similarity ratios of the DNA fragment patterns of each ‘Sugukina’ strain with the other
eight strains ranged from 0.40 to 0.56, the average being 0.49. On the other hand, the
average similarity ratio value of the 'Sugukina’ with the turnip varieties was 0.30. By
cluster analysis, all nine ‘Sugukina’ strains formed a cluster clearly isolating them from
another cluster containing all the turnip varieties. In the cluster of the ‘Sugukina’, seven
out of the nine strains were included in two subclusters, but the other two strains pos-
sessed the different positions from them.

These results indicate that the ‘Sugukina’ is a unique group of vegetables, containing
large genetic variations and having different genetic characteristics from the turnip
varieties growing in Japan.
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Table 1. The primers used for the amplifications of DNA in
the ‘Sugukina’ strains and turnips.

Name Sequence
OPA2 5" “TGCCGAGCTG-3’
OPA2’ 5" -TGCCGCGCTG-3’
OPA2’’ 5" -TGCCGTGCTG-3’
OPA2’ *’ 5 -TGCCGGGCTG-3’

Underlines show the nucleotides substituted from the original
sequence of OPAZ2,

Table 2. Selections of the suitable conditions for the PCRs
of the ‘Sugukina’ strains and turnips.

Factor Conditions’
Concentration of Mg (mM) 0.5,1.5,2.5,3.5,4.5
Annealing temperature (C) 34,37,40,43
Number of PCR cycles 30,40

Underlines indicate the conditions selected for the PCRs.
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Table 3 Number of DNA bands showing polymorphisms among
individual plants and among the varieties or strains.

Polymorphic among  Polymorphic among

Primers the individuals  the varieties/strains’
OPA2 19 15
OPAZ’ 20 11
OPA2"’ 14 11
OPA2’ " 16 13
Total 69 50

More than 50% of the plants of at least one variety or
strain possess DNA which are polymorphic among the
individuals,whereas less than 50% of the plants have
the same DNA in another variety or strain.
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N0 RHE - FHETEEMERIHFET L —H, How
TNADOMFE - R IE L HEFE LRV DNA BT I
OWTH H 30 Wrh & BUTICE T o7z, 2ok,
AEBRCTHRA LAY TREB LU A7 F 5 RFICH
Wi, DNA WA QAR L CEEIZES L7z
B - RO TA LW ERRE I N 07
&, Wi - RHAOMEARRSE + ZRICANR/: ETHE
LR OIENT %D HUEN D L LW SNz,
FZCHEBCERERT O M Ohrs, H5
SRR - Rl TR 12 AR Ao 7 MR R
HFHETHH00, MoVFromiE - ZHETIEPHK
DT OMEIZ LT LW 2RO L2 25,
4754 —{bETE0 DRI ESN BE3R).
ZOD50 ORI IZDWT Kt - REEFHM L7 §
Zbhb, 50WHOFNREND WM - REAOBEEE
OEEICHET L PEIZHEL, FETLHGICI
- RE LCZOWN LD LML, #isE
BARMRICHIETE L2 WIBA I 2 0 S - BT IEAETE
Levy EEHi L7z,
FHEOFHEICL 5 TESNIZNHE - RHE O DNA

A—>

B— ~1500 bp
1000 bp

N by

Fig. 1. Gel electrophoresis pattern showing polymorph-
isms of DNA fragments, amplified by PCR with
OPA2’, among the individual plants of one strain of
‘Sugukina’ (9201). Although all twelve plants pos-
sessed bands B and D, band B shows the differences
in density. Furthermore, two plants lack band A,
whereas only one has band C. M : Molecular weight
marker (100bp ladder).
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Tabled4. Similarity of RAPD among the ‘Sugukina’
strains and turnip varieties.

Similarity to Similarity to

Strain or Variet . s . .
y turnip varieties Sugukina strains

Sugukina

9401 33 53

9201 42 .50

9203 .24 44

9204 27 A48

9208 32 .56

9209 28 .51

9210 33 .56

9212 .19 40

9214 .29 41
(Average of Sugukina) (.30) (.49)

Turnip

Hinokuchi-kokabu 52 .27
Hinona-kabu 49 .30
Honbeni-akamaru-kabu 43 .26
Kanamachi-kokabu 47 34
Kireba-Tennoji-kabu .58 .38
Maruba-Tennoji-kabu 51 32
Nozawana 49 21
Oonobeni-kabu .55 28
Shougoin-Oomaru-kabu 43 27
Tsuda-kabu 48 26
Yorii-kabu 54 36
Yurugi-akamaru-kabu 47 30
(Average of turnip) (.50) (.30)
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Fig. 2. The dendrogram showing the relationship among the ‘Sugukina’ strains and turnip varieties

obtained by the cluster analysis of RAPD.
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