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Fig. 1. Two types of body color in the fish Sebastes inermis from Japanese waters. The upper color photograph
is the black-type and the lower the redbrown-type.
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Table 1. Allele frequencies at 25 genetic loci in two body color types of Sebastes inermis.

Locus Allele B-type R-type Locus Allele B-type R-type
Adh-1 a 1.00 1.00 Fdh a 1.00 1.00
Adh-2 a 1.00 1.00 Xdh a 1.00 1.00
Adh-3 a 1.00 1.00 Sod-1 a 1.00 1.00
Ldh-1 a 1.00 1.00 Sod-2 a 1.00 1.00
Ldh-2 a 1.00 1.00 Sod-3 a 1.00 1.00
Ldh-3 a 0.86 1.00 Aat a 1.00 1.00

b 0.14 O
Pgm a 1.00 1.00
Hbdh a 1.00 1.00
Est a 1.00 1.00
Mdh-1 a 0.14 O
b 0.86 1.00 Alk a 1.00 1.00
Mdh-2 a 1.00 1.00 Lap-1 a 0.71 1.00
b 0.29 O
Icdh a 1.00 1.00
Lap-2 a 0.79 0.82
6Pgd a 1.00 1.00 b 0.21 0.18
G6pd-1 a 0.77 0.79 Fum a 1.00 1.00
b 0.23 0.21
G6pd-2 a 1.00 1.00

Alleles are correspondingly lettered from* a”, with increasing the electrophoretic mobility. B-
type is the black-type and R-type the redbrown-type in Sebastes inermis.
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Table 2. Genetic coefficienced] GstUin various fish species

Species Gst References
Nibea mitsukurii 4.30 Menezes et al[] 19900
Nibea albiflora 9.00 Menezes et al[119910J
Pennahia argentata 2.10 Menezes et al[] 199200
Clupea harengaus 1.40 Anderson et al[119810]
1.25 Grant] 19840
Clupea pallasi 15.90 Grant et al[] 19840
Gadus morhus 8.00 Grant et al[119880]
Gadus macrocephalus 22.00 Grant et al[] 19870
Merluccius capensis 1.70 Grant et al[] 19880
Merluccius paradoxus 1.30 Grant et al[] 198801
Segastes fasciolatus 0.90 Shakled] 198401
Hypsoblennius jenkinsi 15.70 Present] 19870
Salmo trutta 36.70 Ryman] 19830
Omcorhynchus mykiss 15.00 Ryman] 198301
Oncorhyncus nerka 5.80 Ryman] 19830
Oncorhyncus ketd ] Americall 0.50 Okazaki] 198201
Oncorhynchus ket Japan(J 1.00 Okazaki] 19820
Plecoglossus altivelis 13.70 Seki et al[] 19880
Hypentelium etowanum 8.90 Buth] 19800
Hippoglossus stenolpis 0.40 Grant et al[] 19840

Mean] Rangell

B-type : R-type

8.2801 0.40-36.700

0.041

Present study
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Table 3. Genetic distances] DstdUbetween conspecific local populations in various

fish species
Species Dstd References
Clupea pallasi 0.0031 Kijimad 199201
Saurida undosquamis 0.0015 Kijimal 199201
Pagrus major 0.0020 Kijimal 199201
Acanthopagrus schlegeli 0.0009 Kijimal 19920J
katsuwonus pelamis 0.0003 Kijimal 19920J
Sebastes schlegeli 0.0002 Kijimal 199200
Sebastiscus marmoratus 0.0077 Kijimal 199201
Paralichthys olivaceus 0.0006 Kijimal 19920
Nibea mitsukurii 0.0067 Menezes et al[J 199000
Nibea albiflora 0.0065 Menezes et al[] 19900
Pennahia argentata 0.0014 Menezes et al[1 19900
Clupea harengus 0.0020 Anderson et al[]19810]
Gadus morhua 0.0220 Grant et al[119880]
Gadus macrocephalus 0.0250 Grant et al[] 19870
Merluccius capensis 0.0007 Grant et al[] 19880
Merluccius paradoxus 0.0006 Grant et al[] 19880
Oncorhynchus keta 0.0021 Okazakil] 198201
Plecoglossus altivelis 0.0197 Seki et al[] 19880
Hypentelium etowanum 0.0050 Buth 198001
Hypentelium nigricans 0.0210 Buth] 19800
Hypentelium roanokense 0.0270 Buth] 19800
Hippolossus stenolepis 0.0002 Grant et al[] 19840

Mean U Rangel

B-type : R-type

0.00710 0.00027 0.027001

0.0050

Present study

0.8 1

0.6+

Fig. 2. Distributions of the Nei’s genetic identity 1 valuel
for confamilial genera [0 AJ congeneric species U BQ
and conspecific populationst CJ excluding data from
birds. This figure was quoted from Thorpell 1982L]
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Molecular Taxonomy of two different types of body color in
the fish Sebastes inermis from Japanese waters

Norimasa MATsUOKA "' and Tomoaki SucivamA "2

Y1 Divison of Molecular Evolution, Faculty of Agriculture & Life Science,
Hirosaki University, Hirosaki 036-8561, Japan
U2 Graduate School of Science, Hirosaki University, Hirosaki 036-8561, Japan

Abstract

0O O The fish Sebastes inermis is one of the common species in Japanese waters and the important fisherly
resource. Two different types of body color patternd Black-type and Redbrown-typelin Sebastes inermis
are found abundantly in Japanese waters.]l The problem whether these two types of body color are
genetically distinct speciesU sibling speciesUor the intraspecific variation remains unclear, and thus we
have attempted the molecular taxonomic study using allozyme analysis to resolve the problem. The
allozyme data indicated that the two types of body color had the identical allelic composition in a total 25
genetic loci scored and shared gene pools to each other. Namely, the two types of body color in S. inermis
were fixed for same alleles at 20 monomorphic loci of 25 genetic loci scored, though distinct and separate
species are always fixed for different alleles at some monomorphic loci. Thus, the diagnostic loci were not
found in the two types of body color in S inermis. It clearly shows that there is gene flow between two
types, and is a molecular evidence for that they are not reproductively isolated and genetically distinct
speciesU sibling speciesl] Further, the Nei’s genetic identityl [=0.9950]and genetic distancell D=0.005
between two types of body color were equivalent with those between conspecific local populations of
various other fishes. Although the biological significance of the difference in body color is unclear, the
morphological difference might be due to the depth of their habitats or the kind of food. From the present
molecular data, we conclude that the two types of body color in S inermis are intraspecific variation, in
contrast with the four sibling species of the echinoid Echinometra mathaei and the two distinct species of the
echinothurioid echinoid Asthenosomn ijimai from Japanese waters reported previously.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 10 8, 2005
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Table 1. Genotypes of somaclones derived from the A58 x Mutsuhomare F1 seed in waxy locus

The number of plants with R: and R:

non-glutinous and glutinous seeds which
ratios are conformed or deviated from

The number of plant with
each estimated genotypes

. - . 0 :
Strains, varieties and Number of plants Menderian segregation ratit 3 : 103 in waxy locus

somaclones Conformity Deviation WXWX Wxwx wxwx
A58 x Mutsuhomare 6 3 3 0 6 0
Somaclones] Rolof 122 68 54 1 121 0
A58 x Mutsuhomare!”

Somaclones! Rolof 167 167 0 0
Mutsuhomare?”

"The somaclone C22-3 derived from A58 x Mutsuhomare F: seed bore 104 non-glutinous seeds and one glutinous seed.
2The somaclone MK-20 derived from seed of Mutsuhomare bore 90 non-glutinous seeds and one glutinous seed.
Statistical comparisons of segregation results with expected ratios were carried out by using x*-testl PO 0.050]
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Analysis of Occurrence of Mitotic Homologous Recombination in
Cultured Cell of Rice

Juichi Simazu ™%, Mineo SENDA "%, Ryuji IsHikawa ", Shinji AKADA "2,
Takeo HARADA " and Minoru Nuzeki"*

U1 Gene and Genetic Systems, Faculty of Agriculture and Life Science, Hirosaki
University

Y2 Gene Research Center, Hirosaki University

U3 Ingtitute of Vegetable and Tea Science

SUMMARY

U O In order to study an aspect of occurrence of mitotic homologous recombination MCOUin rice cultured
cells, the frequency of occurrence of mitotic recombination between homologous chromosomes was
investigated in the near position of waxy loci. Calli were induced from F: seedl WxwxUof glutinous rice
strain A58 wxwxUas a seed parent and non-glutinous variety Mutsuhomare!l WXWx[as pollen parent and
cultured for about five months. After regeneration of rice plants from the cultured calli derived from
heterozygous seed in a waxy locus, segregation ratios of non-glutinous R: seeds analyzed by x ?-test. This
X 2 analysis indicated that 44.2% of Ro regenerants were significantly deviated from a 3 : 1 ratio of non-
glutinous vs. glutinous seeds. In the regenerations it was found a dominant homologous plantl WxWx[
which produced 104 non-glutinous seeds, except for one glutinous seed. This result suggests that this
regenerant must be derived from a dominant homologous cultured celll WXWxOJ which must be segregated
by the MCO in the near position of waxy locus. The cause of occurrence of one glutinous seed in these
regenerants was unknown. However, the result of this experiment may indicate an evidence of occurrence
of MCO in the near position of waxy locus during culture of rice somatic cells.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 900 13, 2005
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Investigation of Structure and Function of a Gene Concerning to
Homologous Recombination in Meiosis and
Callus of Ricel Oryza sativa L.[]

Yoshiaki AkaMA “°, Mineo SENDA "%, Ryuji IsHIKAWA %, Shinji AKADA "7,
Takeo HARADA "' and Minoru Nnzeki ™"

U1 Gene and Genetic Systems, Faculty of Agriculture and Life Science, Hirosaki
University

U2 Gene Research Center, Hirosaki University

U3 Post Office of Nagoya City

SUMMARY

U O Genetic variations which have often arisen through cell cultures in many species of plants have
become known as somaclonal variation. However, the mechanism of somaclonal variation is as yet unclear
from many perspectives. In order to clarify the mechanism, we focused on mitotic homologous
recombination.

O O The recA-like genes which are essential to homologous recombination of DNA strands are classified
into LIM15/DMC1-type and RAD51-type genes in eukaryotes. The LIM15/DMC1-type gene is specifically
expressed for homologous recombination during meiosis. The RADS1-type is expressed for meiotic
homologous recombination and the repair of double-strand breaks of DNA. In rice, the LIM15/DMC1-type
gene, RILIM15, was isolated and was expressed not only in meiotic young panicles, but also in mitotic
cultured cells. However, the RAD51 gene has not been isolated yet from rice. In this study, we tried to
isolate the RAD51-type gene from rice, and also investigated the function of the gene. The results are as
follows.

0O 0O1. RecA-like genes consist of three domains, and domain Il is highly homologous among recA-like
genes. Therefore, we focused on domain Il and performed RT-PCR. By using primers designed by the
sequences of the RAD51 gene of tomato and Arabidopsis, RT-PCR was performed using tissue cultured cell
of strain A58. The sequence of the RT-PCR product was determined and compared with those of tomato
and Arabidopsis. Homology to the RADS51 sequences of tomato and Arabidopsis were 81% and 82%,
respectively. Homologies of the amino acid sequences predicted with the DNA sequences to those of tomato
and Arabidopsis were 95% and 97%, respectively.

00O 2. Reverse transcription-polymerase chain reactionl] RT-PCRL was performed using total RNA
extracted from the cultured cells, young meiotic panicles, mature leaves and X-ray treated seedlings.
Expression of the RADS51-like gene was found to occur in cultured cells, young meiotic panicles and X-ray
treated seedlings, but not mature leaves. This result shows that the RAD51-like gene possibly participates
in DNA repairing. Thus, it is likely that the RiLIM15 and RAD51 genes may have different functions of the
homologous recombination of DNA strands. The expression of RAD51-like gene on rice during meiosis and
after X-ray irradiation are similar to those RAD51-type genes expressed in other species. The expression of
RAD51-like gene in cultured cells may be related to the mitotic homologous recombination.

0 0O3. Copy number of RAD51 gene was investigated of a rice strain A58. Southern blot analysis was
carried out using nine kind of restriction enzymes and a genomic clone of partial RADS1 gene as a probe.
This blot showed that the rice strain A58 has only a single copy. A cultiver Nipponbare, however, has been
reported to have two copies of RAD51 genes. This difference between a strain A58 and a cultiver
Nipponbare has not been clarified in this investigation.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 140 20, 2005
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Changes in the contents of some constituents in a maturing sweet pepper
[J Capsicum annuum L.LJ fruits of some cultivars

Koichi Sacall Hiroko NAKAMURA

Laboratory of Horticulture

SUMMARY

U O The matured sweet pepper fruit that is colored by carotenoid pigment has been used recently in this
country. However, there is little information as for varietal differences of the constituents in the fruits. This
investigation was conducted to analyze the changes in the contents of chlorophyll, carotenoid, vitamin C,
sugar, and organic acid in the maturing sweet pepper fruits on three cultivars. The results obtained can be
summarized as follows:

1. Chlorophyll content in pericarp decreased with the fruit growth in every used cultivar and remarkably
fast it Senorita’ . Carotenoid pigment appeared in the pericarp 40 days after flowering it Senorita’ and
50 days after flowering i Wonder Bell’ and Golden Bell' .

2. Vitamin C contents increased with the fruit growth until carotenoid pigment appeared in the pericarp in

‘ Senorita’ and ih Wonder Bell’, while subsequently increasing i Golden Bell’ .

3. Contents of glucose and fructose increased as the fruit matured in every used cultivar. Sucrose content
in'" Senorita’ was higher than other sugars at the appearance of carotenoid pigment, and subsequently
decreased. The latter content was extremely low in Golden Bell' and Wonder Bell’ .

4. Contents of quinic acid and malic acid decreased with the fruit maturation. On the other hand, citric acid
increased rapidly with the appearance of carotenoid pigment in every used cultivar.

5. These results show that matured sweet pepper fruits, in which carotenoid pigment appeared, are
valuable food in the aspect of nutritional and physiological functions.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 210 25, 2005
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Preliminary study on the field ecology of the medakafish, Oryzias latipes,
by individual marking.

Yuji Sawara, Kouichirou Uno and Nobuyuki Azuma

Laboratory of Environmental Biology

Summary

O O Individual differences in growth and migration movement of medakafish, Oryzias latipes, were studied
by individual color marking, in paddy field area in Aomori city. The medakafish exhibited high migration
activity. An individual gained no growth, contrasting with other individuals which showed much increment

in body size.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 260J 29, 2005
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A Study on the Problem of Farmers’ Burden in China

Jianjun WanNG, T. UNo and H. TAKAHASHI

Laboratory of Regional Resource Management

00O To burden the farmers with heavy taxes and task appears the typical problem among various rural
contradictions in China. The farmers have had to bear heavy and many kinds of burden because of the long-
term operation for the economicc development strategies which have given industry and city priority over
agriculture. Furthermore, the economic development strategies have caused the regional difference of the
farmers’ burden. The farmers’ burden shows heavier especially in those under-developed regions and in
the districts of mainly producing food and cotton.

0 0O The system of the farmers’ burden has some defects. Regarding the undemocratic policy-making
system, the farmers’ own opinions are not taken into consideration. Such a policy-making manner results
in disregarding the actual local need. The burden is not assigned according to the farmers’ incomes, but
according to the numbers of families and laboring population. The percentage of the burden to the incomes
gets much higher in the lower income classes than the higher income classes. The supervision and the
administration to the use of the taxes and fees are not sufficient. And the result of the spending finance is
not always good.

0 O The dual social structure composed of the urban and the rural have brought on the differences of the
tax and fiscal systems between the countryside and cities. The expenses on the rural economic
development and on the local public enterprises, such as education, etc. have to be paid mainly by farmers’
burden composed of many kinds.

U O The basic resolution of the farmers’ burden is to try to minimize the difference between cities and the
countryside and between regions and districts. Democratic policy-making system, fair burden-sharing
system need to be further studied. The rural administrative and fiscal reform and farmers’ self-government
are necessary for farmers.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No. 7 : 3000 39, 2005
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Birdsfoot Trefoil at West Area in Canada

Minoru NIzeklI

Laboratory of Gene and Genetic Systems

SUMMARY

U O In the results from searching of birdsfoot trefoil at west area in Canada it was concluded that this plant
is useful as a forage crop, a plant for protection of soil erosion and an ornamental plant. In addition, it was
assumed that this plant may have either wilderness or sensitivity in the different environments. Therefore, it
may have an ability of adaptation in Japan by improvement of some of the plant characters.
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