SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

Phylogenetic studies on Brassica species by
means of serological method

Fukushima, Eiji

Horticultural Laboratory, Department of Agriculture, Kyushu University

Matsui, Tsuyoshi
Biotron Institute, Kyushu University

Eguchi, Hiromi
Kurume Branch, Horticultural Research Station

https://doi.org/10.5109/22766

HERIER : WM KZRZREEHTIRLE. 14 (3), pp.341-348, 1968-03. Kyushu University
N—o30:

HEFIBAMR

2 KYUSHU UNIVERSITY




Journal of the Faculty of Agriculture, Kyushu University, Vol. 14, No. 3
March 30, 1968

Phylogenetic studies on Brassica species
by means of serological method'

Eiji FukusuiMa, Tsuyoshi MaTsur® and Hiromi Ecucur®

Differentiation of cultivated plants is remarkably complex on compli-
cated geographical, historical, as well as economical background. The
precise systematics of these plants have not yet been established so far in
spite of prevailing demand for the progress of breeding, and the existing
classification systems can not offer in turn, necessarily reliable criteria.
On the other hand it has been recently known in the biochemical in-
vestigations that the protein structure is controled by the gene,” and the
genetic differences can be studied through the comparison of protein
constituents among different genetic lines. In this point of view sero-
logical analyses of proteins have been utilized to the advantage of phylo-
genetic investigations in cultivated plants.?®*%

This paper deals with the comparison of leaf proteins in several
Brassica species by means of serological method. These plants are all re-
garded as distinct species on the cytogenetical ground, of which the
genome analyses have been performed already, so that they are taken
as the convenient materials to study relationships between the genome
constitution and protein composition. It may be duly expected to obtain
certain criteria to be applicable to phylogenetic investigation of the
cultivated plants, of which genome analyses have not yet been fully
performed, and also expected to analyze certain minor differentiations
in those plants, which can be studied no more in advance by the usual
cytogenetical mcthods.

Materials and methods

A hundred gm of foliage leaves set at the 5-7th nodes, sampled from

1. A part of this study was presented at the autumn meeting of Japanese Society for
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the seedlings at 7-8 leal stage, was frozen at -20°C and homogenized in
100 ml of M/30 phosphate buffer of pH 7.0. The homogenate was ultra-
centrifuged at 145,000x g to remove cell-debris and unciei. The supper-
natant wras lvonhilized and otored for 11ce ags anticen Tha nratain
ilalailic VW ao Lyvpliiilizcu aliu DLULCTu 11Ul uosc av cuu,xg\.u. L I1ic lJlUL 111
concentration in the extract was determined by micro-Kjeldahl analysis
PRI T (PRI, SNk Y. SU. PR . Sy 4l ot 41 _ £ 10
01 tricnioroacetic acia plCLlplL alLc dbbullllllg LI1C llLIUgC 1 COIlLent o1 10
per

T e 9
gm of sodium chloride and 0.1 gm of sodium azide in 100 I of distilled
water. The agar-gel plates were prepared in 9 cm petri dishes and
were 2 mm in thickness. Basins were cut on the gel plate. Antiserum
(0.2 ml) was poured into a central basin and each antigen (0.2 ml of 1
ner cent nraotein geglhiition) wag gimultan 1w noured into circumferential
per cent protein solution) was simultar red inteo circumferential

precipitin lines were examin
Results
Figs. 1 and 2 illustrate the comparison of precipitin lines among diffe-
rent basic mono genomes. When anti-B. nigra serum was used, precipi-
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enome) only. When
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Table 1. Brassica species used in the experiment and their
genome constitutions.

Chromosome
Brassica species number Genome
(n)
(n)
B. niera Koch “California brown” 8 bb
. nigra Koch “California brown' 8 bb
B. oleracea L. var capitata D, C. “Yoshin” 9 cc
Lt T Qo1 4ot at 1N P
B. chinensis L. “Seppaku-taisai’ 10 aa
B. carinata Braun, “Harron” 17 bbcc
B. juncea Hemsel. “Miike-takana” i8 aabb
D uanae T 10 nnen
B. napus L. 19 aacc
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Fig. 1. Photograph of precipitin pattern showing the
comparison of different monogenomic forms, ob-
tained by using anti-B. nigra serum. (B), B. nigra
(bb genome) antigen. (C), B. oleracea (cc genome)
antigen. (A), B. chinensis (aa genome) antigen. (B’),
anti-B. nigra serum.

Fig. 2. Photograph of precipitin pattern showing the
comparison of different monogenomic forms, ob-
tained with anti-B. oleracea serum. (B), B. nigra
antigen. (A), B. chinensis antigen. (C), B. olera-
cea antigen. (C’), anti- B. oleracea serum,
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tained in B. oleracea and B. chinensis, in contrast to the fact that B.

Livorcic mnagoece annther ATenATmant (nm cae AT ~Loc o
Fre€redes PpUSSTSS alluLncr L,Uulpuucul. 111 Luuuuuu, wuu,u 15

eci"lth hnes between B. oleracea and n.cninens:s were no more than “re-
action of imperfect identity.”® These findings suggest that RB. oleracea
and B. chinensis seem to be closer to each other than either one is to B.
nigra.
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Fio Photooranh of nrecipitin nattarn ghtained with anti-
Fig. 3. Photograph of precipitin pattern cbtained with anti
B. nigra serum. (A), B. chinensis (aa genome) antigen.
genome) antigen. (B), B. nigra (bb

genome ) antl en,

(AB), B. juncea (aabb

(ADb a

genome) antigen. (BC), B. carinata (bbcc genome) antigen.
(C) B. oleracea (cc enome) anthen. (AC), B. napus

n
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precipitin line as shown in Fig. 3. Accordingly B. carinata was different
from B. oleracea in the quantity of the component forming this precipitin
line (w). These facts suggest B. carinata seems to be closer to B. olera-
cea than to B. nigra.

B. juncea (aabb genome) appeared to possess all the precipitin lines
which have been contianed in B. nigra, when anti-B. nigra serum was
used as shown in Fig. 3. In one of these precipitin lines, B. juncea was
quite different from B. chinensis. That is, the precipitin line (7) showed
distinct “reaction of non-identity” between B. juncea and B. chinensis, and
was necessarily common to B. nigra. These facts suggest that the pre-
cipitin lines (7) and (y) obtained with anti-B. nigra serum, seem to cor-
respond to the precipitin line (B) obtained with the same antiserum.
That is, the precipitin line (8), () and (7) seem to be formed by the
same antigen and antibody system, and in consequence they are char-
acteristic of b genome. The fact that B. carinata (bbcc genome) does not
possess this component which is characteristic of b genome, duly sug-
gest that the b genome of B. carinata has differed somewhat from that
of B. nigra (bb genome) and also from that of B. juncea (aabb genome).

Fig. 4. Photograph of precipitin pattern showing the comparison
between the monogenomic and the amphidiploid forms, obtained
with anti-B. oleracea serum. (AB), B. juncea antigen. (B),
B. nigra antigen. (C), B. oleracea antigen. (C’), anti-B. olera-
cea serum.

The precipitin line (§) obtained with anti-B. oleracea serum was
found in B. chinensis and B. juncea, but not in B. nigra. That is, B. juncea
and B. chinensis hold the component in common, which has formed the
precipitin line (&), while B. nigra does not as shown in Figs. 4 and 5.
This precipitin line (§) seems to have been formed by the same com-
ponent as the precipitin line («) in Fig' 2, according to the fact that
precipitin lines (@) and (&) have obtained with same antiserum (anti-B.
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oleracea serum) and have been detected in B. chinensis, but not in B. nigra.

4 C

Fig. 5. Photograph of precipitin pattern obtained with anti-B.
oleracea serum (A), B. chinensis antigen. (AB), B. juncea
antigen. (B), B. nigra antigen. (C’), anti-B. oleracea serum,

When anti-B. juncea serum was used, B. juncea appeared to be differ-
ent in the precipitin line () from B. nigra, and also in the precipitin
line (v) from B. chinensis as shown in Fig. 6. That is, the precipitin
line (#) was held in common by B. juncea and B. chinensis but not in B.
nigra. On the other hand the precipitin line (v) was common to B. rigra,
B. juncea and B. carinata, but not found in B. chinensis. In other words,

Fig. 6. Photograph of precipitin pattern obtained with anti-B.
juncea serum. (A), B. chinensis (aa genome) antigen. (AB),
B. juncea (aabb genome) antigen. (B), B. nigra (bb genome)
antigen. (BC), B, carinata (bbcc genome) antigen. (AB’),
anti-B. juncea serum.
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period of evolutionary history. Furthermore it may be conceivable
that amphidiploid form, B. carinata had been naturally synthesized with

Table 2. Specific precipitin lines detected, and genome constitutions.

Specific precipitin lines obtained with

n cot o
brassica uenome

; constitution  2nti-B. migra anti-B. oleracea anti-B.
species onsti Jjuncea
serum serum serum
B. chinensis aa a, (=a)t “#
B. juncea aabb (=4)% 7(=8)*, (=)t v, #, X
R niora hh R N(—R)k r(—p)*¥ v x
o, nNgra J s \ PR LN FJ o ’
B. carinata bbcc 8, o(7) v,
oo o s
D, oleracea cC «, 0, w
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Summary
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e idies. This pape eals with the comparison of leaf proteins of
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in B. nigra. On the other hand, the differences in the precipitin lines be-
tween B. oleracea and B. chinensis were no more than the “reaction of
imperfect identity.” These facts suggest that there is a closer affinity
between a and ¢ genomes than between the either one of these genomes
and h ocennme

and b genome.

From the comparison between these species having basic mono genome
and amphidiploid species, B. juncea (aabb genome), it appeared that the
Tatter noggeasas all the comnonents which are contained in each snecieg
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with the basic genome, B. chinensis (aa genome) and B. nigra (bb genome).
That is,, @ and b genomes of B. juncea seem to have individually the
same function of protein syntheses as a genome of B. chinensis and b

] least one of the components
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carinata (bbcc genome). This fact suggests that the b genome of B.
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