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Rescue of oq, og and og! mutants
by injection of xanthine oxidase

TOSHIKI TAMURAY*, TosHIO KANDA?, NATUO KOMOTOY,
KENJI YUKUHIROY, TSUYOSHI HASEGAWA?Y and HIROSHI FujJi?

1) National Institute of Sericultural and Entomological Science
2) Institute of Genetic Resources, Faculty of Agriculture, Kyusyu University
(Received Oct 1, 1998)

To find a rescue method for the og mutant and to use the mutant as a host for a

transgenesis in the silkworm, transplantation of fat body, testis and ovary, and injection of
xanthine oxidase were performed. The mutant ovary and testis transplanted to the normal
larvae became fertile. A transplantation of the normal fat body to the mutant also recover-
ed the fertility. Since these results agree with the hypothesis that the sterility of the mutant
is due to the deficiency in xanthine dehydrogenase which is produced mainly in the fat body,
we examined the effect of injection of xanthine oxidase, the enzyme with the same function
of xanthine dehydrogenase, in the mutant larvae. The injection changed the mutant skin
color to the normal, increased the amount of uric acid and rescued the sterile mutant. In
addition, the injection showed similar effect in two other oily mutants, og and og*, which are
deficient in this enzyme activity. From the results we concluded that the sterility of these
mutants is caused by the deficiency of xanthine dehydrogenase activity and can be rescued
by the injection of xanthine oxidase.

Key words: Silkworm, Bombyx, xanthine dehydrogenase, oq, nitrogen pathway, transgenic

It is important to construct a transgenic
silkworm for a development of new breeding
methods. To construct such silkworm, a mutant
strain whose character is controlled by a visible
marker gene and cloning of the corresponding
wild type gene are crucially important as well as
the vector for the insertion of foreign genes into
the chromosomes. Among many mutants report-
ed in the silkworm (CHIKUSHI, 1972; DOIRA, 1978;
SORITA, 1991), an easily distinguishable character,
for examples, the color of the egg or the larval
skin, is good candidate for this purpose. How-
ever, no gene which control these mutant charac-

1) Owashi 1-2, Tsukuba, Ibaraki 305-8634, Japan
2) Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan
* Corresponding author

8

.

ters was cloned yet. Recently, we succeeded to
clone the silkworm xanthine dehydrogenase (E.C:
1.1.1.204) genes and identified that one of the
genes, which is designated BmXDH]I, is closely
related to og mutant (YASUKOCH! et al., 1998,
KOMOTO et 1999). This suggests that
BmXDHI can be used as a visible marker and the

og mutant as a recipient for making a transgenic

al.,

silkworm. This possibility was also given by
evidence that the homologous gene and mutant
are used as a tool for the construction of a trans-
genic fruit fly (RUBIN and SPRADLING, 1983).
However, the og mutant can not be used as a
recipient because the mutant is sterile.

To circumvent this problem and to under-
stand the mechanism of the sterility in the og
mutant, we performed experiments by transplan-
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YONGHUANG JIANGY®, KoJi SHIRAI*®, TOSHIHISA OKIDO®, YUTAKA BANNO® and HIROSHI
Fuyi® @ Purification of 35K protease from the digestive juice of Bombyx mori

35K protease was purified from the digestive juice of Bombyx mori by a series of
chromatography using Butyl-Toyopearl, Sephadex G-50 and DEAE-Sephacel. The purified
protease gave a single protein band with a molecular mass of 35,000 on SDS-PAGE and its
pl was 9. 1. It had optimal activity at pHI11 and in the temperature under 40°C. The
enzyme activity was almost completely lost at 60°C and at pH4. It was slightly inhibited by
Cu?* and Mn?*, and strongly by diisopropylfluorophosphate, phenylmethylsulfonylfluoride
and chymostatin, suggesting that the enzyme may be a chymotrypsin-like protease.
1) Zhejiang University, 268, Kaixuan Road, Hangzhou, 310029, China;
2) Present address; Faculty of Textile Science and Technology, Shinshu University, Tokida

3-15-1, Ueda 386-8567, Japan;

3) Faculty of Agriculture, Kyushu University, Hakozaki 6-10-1, Higashi-ku, Fukuoka 812-

8581, Japan.

Key words: purification, characterizatiqn, 35K protease, digestive juice, Bombyx mori
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Lesion mimic mutants of rice with alterations in early

signaling events of defense

Akira Takahashi', Tsutomu Kawasaki', Kenji Henmi',
Katsuhiko Shii2, Osamu Kodama?, Hikaru Satoh® and
Ko Shimamoto™*

!Laboratory of Plant Molecular Genetics, Nara Institute of
Science and Technology, 8916-5 Takayama,

Ikoma 630-0101, Japan,

2Laboratory of Bioorganic and Agricultural Chemistry,
School of Agriculture, Ibaraki University, Ami 300-0332,
Japan, and

SFaculty of Agriculture, Kyushu University, Hakozaki,
Fukuoka 812-0053, Japan

Summary

We screened 93 lesion mimic mutants of rice for resistance
to the blast fungus, Magnaporthe grisea, and found eight
mutants that exhibited significant resistance to the fungus.
We called these mutants cdr (cell death and resistance)
and further analyzed three of them. Two mutations, cdr?
and cdr2, were recessive and one, Cdr3, was dominant.
Many small brownish lesions developed over the entire leaf
of the mutants 20-50 days after sowing. TUNEL staining
revealed that DNA fragmentation occurred in leaf blade
cells of the homozygous Cdr3 mutants. Autofluorescence
and callose deposition were visible in leaf cells of these
three mutants. Activation of two defense-related genes,
PBZ1 and PR1, was observed in the leaves of the mutants;
high expression of PBZ1 was correlated with the lesion
formation in the three mutants, whereas PR7was constitu-
tively expressed in the cdr2 and Cdr3 mutants irrespective
of the lesion formation. Levels of momilactone A, a major
phytoalexin of rice, in these mutants were increased
approximately 100-400-fold relative to the wild-type
levels. Suspension-cultured cells of the cdr? and cdr2 but
not Cdr3 produced higher levels of H,0, than the wild
type when treated with calyculin A, an inhibitor of protein
phosphatase 1. These results suggest that biochemical
lesions of cdr? and cdr2 lie in the early signaling steps
leading to activation of the NADPH oxidase and that type-1
protein phosphatase is operative in protein dephosphoryl-
ation involved in NADPH oxidase activation.

Introduction

Mutants that show spontaneous cell death in the absence
of pathogens are called disease lesion mimics and have

Received 19 October 1998; revised 11 January 1999; accepted 11 January
1999.

*For correspondence (fax +81 743 72 6509;

e-mail simamoto@bs.aist-nara.ac.jp).

© 1998 Blackwell Science Ltd

been known to occur in several cereals, including maize
(Johal et al., 1995; Morris et al., 1998; Neuffer and Calvert,
1975; Walbot et al., 1983), rice {Kiyosawa, 1970; Marchetti
et al., 1983), and barley {Kjaer et al,, 1990; Schwarzbach,
1976; Wolter et al., 1993). They are recessive or dominant;
and almost all mutants each show a unigue lesion pheno-
type with respect to the size of the lesion, timing of lesion
formation, and colour of the lesion (Johal etal, 1995).
Mutant phenotypes are often influenced by environmental
conditions such as light and temperature (Johal etal.,
1995).

More recently, systematic screening of similar mutants
in Arabidopsis yielded a number of mutants called acd
{accelerated cell death), Isd {(lesion stimulating disease
resistance), and cpr5 (constitutive expresser of PR genes)
(Bowling et al.,, 1997; Dietrich et al., 1994; Greenberg and
Ausubel, 1993; Greenberg et al., 1994; Weymann et al.,
1995). These Arabidopsis mutants have been particularly
useful for studying the role of the cell death in defense
response and molecular mechanisms regulating pro-
grammed cell death in plants. Detailed analysis of these
mutants established that cell death is genetically pro-
grammed in plants. Furthermore, most of these mutants
exhibited resistance to pathogens and concomitantly
showed the typical hypersensitive response (HR) frequently
observed in plants challenged with avirulent pathogens.
The molecular and cytological characteristics observed in
these mutants are as follows: accumulation of autofluo-
rescent material, callose deposition, activation of defense-
related genes, elevated salycilic acid level, and activation
of systemic acquired resistance pathway (Dietrich et al.,
1994; Greenberg et al., 1994; Weymann et al., 1995). These
findings led to the conclusion that defense responses
that are normally activated upon infection by avirulent
pathogens are constitutively activated in this type of mutant
without pathogens.

Although studies of lesion mimic type mutants have
established the relationship between the formation of spon-
taneous lesions and activation of defense responses, bio-
chemical alterations associated with these mutations have
not been identified. The study of the Arabidopsis /sd7
mutants showed that treatment with extracellular super-
oxide induced lesion formation in the mutant leaves and
that the lesion formation was reduced by treatment with
diphenyleneiodonium (DP}, an inhibitor of the plasma
membrane NADPH oxidase (Jabs et al., 1996). These find-
ings suggest that the formation of spontaneous lesions in
the mutants is initiated by reactive oxygen species {ROS}
often associated with the HR and subsequent defense
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Differences in Amylopectin Structure Between
Two Rice Varieties in Relation to the Effects of Temperature

During Grain-Filling

Takayuki Umemoto, Akita, Yasunori
Nakamura, Ibaraki, Hikaru Satoh, Fukuoka,
and Kazuo Terashima, Akita (Japan)

The structure of endosperm amylopectin was compared between two
rice varieties, Kinmaze (subspecies japonica) and IR36 (subspecies
indica), as well as their waxy mutants, all grown under controlled tem-
perature. The distinct varietal difference in chain length distribution of
amylopectin was confirmed by high performance anion-exchange chro-
matography cquipped with pulsed amperometric detection. Amylopec-
tin from Kinmaze contains more very short chains with degree of poly-
merization (DP) between 6 and 10 and less chains with DP from 13 to
22 than amylopectin from IR36, while there is little difference in the
distribution of longer chains with DP>24 between the two varieties.
Waxy mutation had little effect on chain length distribution of endo-

sperm amylopectin. The temperature during grain-filling affected the
chain length distribution of amylopectin in both varieties in a similar
way; grain-filling at lower temperatures lead to an increased proportion
of chains of DP 6-13 and decreased the percentage of chains with
DP 20-27 and DP 44-54. However, the temperature-dependent changes
in chain length distribution of amylopectin were within the range of
varietal difference between Kinmaze and IR36. These results strongly
suggest that factors regulating the varietal difference in patterns of
chain length of amylopectin are dissimilar to those causing the temper-
ature effects on amylopectin fine structure in rice endosperm.

1 Introduction

The distribution of chain lengths in endosperm amylopec-
tin is affected by the temperature during grain-filling in
several cereals (rice [1], wheat [2], and maize [3]). In the
case of rice, temperature of 30 °C decreased the proportion
of short chains of amylopectin and increased that of long
chains, when compared with amylopectin synthesized at
25°C [1]. Satoh et al. [4] reported that also a varietal differ-
ence exists in the amylopectin chain length distribution be-
tween the two rice varieties, Kinmaze (subspecies japonica)
and IR36 (subspecies indica). Analysis of debranched starch
from the endosperms of both varicties by gel permeation
chromatography (Sephadex G-100) revealed that amylopec-
tin from Kinmaze has a higher proportion of short chains
than IR36 [4]. However, the varicties used by Saroh et al. [4]
were not grown under controlled condition and may have
been affected differently by variation in temperature during
grain-filling.

There is another factor which may affect the amylopectin
structure. Hizukuri et al. [6] found extra long chains of
endosperm amylopectin in non-waxy rice, which could not
be observed in waxy (amylose free) rice. In consequence,
the possibility exists that the difference in amylose content
between Kinmaze and IR36 [4] influences the structure of
amylopectin.

) The purpose of this study was, firstly, to elucidate the

existence of the varietal difference in amylopectin structure
between Kinmaze (subspecies japonica) and IR36 (subspe-
cies indica), rice varieties used by Satoh et al. {4]. We used
rice grains developed under controlled temperature after
heading and analyzed their amylopectin chain length by high
performance anion-exchange chromatography with pulsed
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amperometric detection (HPAEC-PAD). This technique has
been successfully used to analyze the chain length distribu-
tion of amylopectin (for example [3, 5, 7}) and is much more
sensitive than gel permeation chromatography. Secondly, the
effects of temperature during grain-filling on the amylopec-
tin structure of both the japonica and the indica varieties
were investigated since the effects of temperature on the
chain length distribution of endosperm amylopectin from
indica subspecies have not been reported thus far. In addi-
tion, the possibility was examined that the difference in
amylose content between Kinmaze and IR36 affects amylo-
pectin structure by investigating the waxy (amylose free)
mutants of the respective varieties.

2 Experimental

Two rice varieties, Kinmaze (subspecies japonica) and
IR36 (subspecies indica), and their waxy mutants, EM-21
and EM-1109, respectively, were grown in plastic pots
(159 mm in diameter, 190mm in height) in a greenhouse.
Each pot contained twenty seeds, that were sawn in a circle.
Tillers were cut to produce one ear on each plant and ears
headed on the same day for each variety were marked. One
day after heading, all plants were transferred into growth
chambers in which the day/night temperatures were controll-
ed at 25°C/20°C. Five days after heading, at the onset of
starch deposition in the endosperm, some plants were trans-
ferred into growth chambers in which day/night temperatures
were controlled at 18°C/13°C or 32°C/27°C to perform
three temperature treatments. Day/night temperatures were
changed at 6:00 and 18:00 (natural day length). Ears from
each treatments were harvested at maturity and stored at 4 °C
until used.
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The Starch-Debranching Enzymes Isoamylase and Pullulanase
Are Both Involved in Amylopectin Biosynthesis in
Rice Endosperm’

Akiko Kubo, Naoko Fujita?, Kyuya Harada, Toshiaki Matsuda, Hikaru Satoh, and Yasunori Nakamura*

National Institute of Agrobiological Resources, Kannondai, Tsukuba, Ibaraki 305-8602, Japan (A.K., N.F., Y.N.);
Department of Horticulture, Chiba University, Matsudo, Chiba 271-8510, Japan (A.K., K.H.); School of
Agriculture, Ibaraki University, Ami, Tsuchiura, Ibaraki 300-0393, Japan (T.M.); and Faculty of Agriculture,
Kyushu University, Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan (H.5.)

The activities of the two types of starch debranching enzymes,
isoamylase and pullulanase, were greatly reduced in endosperms of
allelic sugary-1 mutants of rice (Oryza sativa), with the decrease
more pronounced for isoamylase than for pullulanase. However, the
decrease in isoamylase activily was not related to the magnitude of
the sugary phenotype (the proportion of the phytoglycogen region
of the endosperm), as observed with pullulanase. In the moderately
mutated line EM-5, the pullulanase activity was markedly lower in
the phytoglycogen region than in the starch region, and isoamylase
activity was extremely low or completely lost in the whole en-
dosperm tissue. These results suggest that both debranching en-
zymes are involved in amylopectin biosynthesis in rice endosperm.
We presume that isoamylase plays a predominant role in amylopec-
tin synthesis, but pullulanase is also essential or can compensate for
the role of isoamylase in the construction of the amylopectin
multiple-cluster structure. It is highly possible that isoamylase was
modified in some sugary-7 mutants such as EM-273 and EM-5, since
it was present in significant and trace amounts, respectively, in
these mutants but was apparently inactive. The results show that the
Sugary-1 gene encodes the isoamylase gene of the rice genome.

The super-cluster structure of amylopectin (Gallant et al.,
1997) might have evolved as a fitting strategy for plant
survival and must be accomplished by well-refined regu-
lation of a network of numerous enzyme actions. The fine
structure of amylopectin is distinct from that of glycogen in
animals and bacteria in that glycogen is randomly
branched, the branches are more numerous, and the chains
are shorter compared with amylopectin. Biochemical anal-
yses of sugnry-type mutants of maize, rice (Oryza sativa),
Arabidopsis, and Chlamydonionas reinhardtii have provided
new insights needed to understand the mechanism of syn-
thesis and construction of the amylopectin fine structure
(Ball et al., 1996; Nakamura, 1996; Smith et al., 1997). Since

! This work was supported by grants from Special Coordination
Funds for Promoting Science and Technology, The Enhancement
of Center-of-Excellence Program, Japan, and from the Ministry of
Agriculture, Forestry and Fisheries, Japan.

2 Present address: Department of Bio-Production Science, Akita
Prefectural University, Akita, Akita 010-0146, Japan.

* Corresponding author; e-mail nakayn@abr.affrc.go.jp; fax 81-
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these mutants accumulate phytoglycogen with more
branches than amylopectin (Shannon and Garwood, 1984;
Nakamura, 1996), analysis of the biochemical lesion in
these mutants can give clues for the assessment of the func-
tions of enzymes involved in amylopectin biosynthesis.

Pan and Nelson (1984) first reported that the sugary-1
phenotype is caused by the loss of the activity of a
pullulanase-type starch debranching enzyme, suggesting
that the debranching enzyme is also involved in starch
biosynthesis. That report sharply contrasted with the well-
accepted idea that the starch debranching enzymes (pullu-
lanase and isoamylase) are only involved in starch degra-
dation in conjunction with other hydrolytic activities.
James et al. (1995) later showed by transposon tagging that
the Sugary-1 gene of maize encodes an isoamylase-like
enzyme. Recently, their group reported that the Sugary-1
gene product possesses isoamylase activity, and that
sugary-1 mutants are deficient in both isoamylase and pul-
lulanase (Rahman et al., 1998; Beatty et al., 1999).

Nakamura et al. (1992, 1996b) assayed the major en-
zymes of starch and Suc metabolism in developing en-
dosperms of sugary-1 rice mutants. They found that while
both pullulanase and starch branching enzyme I activities
were significantly reduced in the mutants, the reduction of
pullulanase activity was much more pronounced than that
of starch branching enzyme [ activity; therefore, the ratio of
pullulanase to starch branching enzyme I activity is mark-
edly lower in sugary-1 endosperm than in normal wild-type
endosperm (Nakamura et al.,, 1996b). In other studies, it
was observed that endosperms of four out of five allelic
sugary-1 rice mutants were differentiated into an iodine-
staining, starch-containing region and an iodine-non-
staining, phytoglycogen-containing region (Nakamura et
al., 1997). Moreover, in sugary-1 endosperm tissues with a
more extensive phytoglycogen region, the amount of phy-
toglycogen in the total a-polyglucan content and the re-
duction in the pullulanase activity become greater (Naka-
mura et al., 1997).

Mouille et al. (1996) isolated in C. reinhardtii sugary-like
sta7 mutants in which starch is replaced by a small amount
of phytoglycogen. Isoamylase is lacking while pullulanase
activity is unaffected in these mutants.
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41. glup4 controlling a 57H character was located on choromosome 12 in rice
H. Saton', W. X. Li', Y. Takemoto', T. Ito', T. Kumamaru', L.Q. Qu' and M. Ogawa®
1) Faculty of Agriculture, Kyushu University, Fukuoka, 812-8581 Japan
2) Home Economy, Yamaguchi Prefecture University, Yamaguchi, 753-8502 Japan

Glutelin, a major storage protein in rice, is synthesized as 57kD glutelin precursor on
the ER, transported to the vacuole via the Golgi appartus, and formed by cleavaging the
precursor into a subunit (40kD) and b subunit (20kD) glutelins in the vacuole (Yamagata et
al.1982; Takaiwa et al. 1986; Masumura et al.1989). Kumamaru et al. (1988) reported a
high deposition of 57kD polypeptides (57H) mutant, CM 1787, which is from Japonica
rice cultivar "Kinmaze" induced by MNU treatment, and revealed that this character was
controlled by a recessive gene, esp2, located on chromosome 11. Takemoto et al. (1996)
demonstrated that esp2 mutation was caused by the inhibitation of post-translational modi-
fycation of glutelin precursor. 57H mutations are valuable materials for the study on
genetic regulation of post-translational modification of glutelin precursor.

So far five genes, esp2, Glupl, glup2, glup3 and glup4 have been identified as 57TH
mutation in rice (Kumamaru er al.1988, Satoh er al. 1994, Satoh e al.1995). The chro-
mosome location of glup4 was not known. In this report, we showed that the glup4 is
non allelic to other four 57H genes and is located on choromosome 12.

EM956 and EM960 were characterized by the increased content of 57kD polypep-
tides with remarkably decreased 26kD globulin in addition to the decreased amount of
both 40kD and 20kD glutelins in SDS-PAGE. Both the mutants were crossed with their
normal parent cultivar T65. The phenotypes of F;s were normal. The segregation of
normal and mutant types in F, showed a good fit to a 3:1 ratio. These results indicated
that the 57H character of EM956 and EM960 are due to a single recessive gene. All
mutant types in F, population had decreased 26kD globulin together with increased 57kD
polypeptide accumulation. These results suggested that the reduction of 26kD globulin
was the pleiotropic effect of 57H gene in EM956 and EM960. These mutants were crossed
with each other. The phenotype of F, was 57H type and all of the F, seeds derived from
this cross combination were the mutant type, showing that the 57H character of EM956
and EM960 was controlled by the same gene.

Table 1 shows the segregation pattern in F, seeds derived from crosses between
EM956 and marker lines of esp2, Glupl, glup2 and glup3. F, seeds of the cross between
esp2 and EM956 showed the normal phenotype, and F, seeds were classified into normal,
esp2 and EM956 types.  Since the double mutant was sterile, segregation of these three
types fitted a 9:3:3 ratio.

In the cross between Glupl and EM956, the F, seeds were 57H phenotype, and F,
seeds were classified into Glupl, normal, EM956 and double mutant types, of which the
segregation ratio in F, fitted to 9:3:3:1.

F, seeds of the cross between glup2 and EM956, were normal for the 57H character,
and F, seeds were classified into normal, 57H and double mutant type. As glup2 and
EMO956 types were not distinguishable from each other, the F, segregation ratio fitted
9:6:1.
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Characterization of a zebra Mutant of Rice with Increased Susceptibility to

Light Stress

Kensuke Kusumi ', Hisayo Komori!, Hikaru Satoh? and Koh Iba'?
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The rice zebra mutant TCM248 is a single recessive
mutant. This mutant develops transverse-striped leaves
with green and white sectors under alternate light/dark
growth conditions. Mutants that were grown under a
higher light intensity during the light period showed a more
intense striped phenotype. The white tissues contained
abnormal chloroplasts with few internal membrane struc-
tures, while the green tissues in the mutants contained
normal chloroplasts. The white tissue contained only trace
amounts of Chis and carotenoids, and mRNA accumula-
tion of nuclear genes encoding chloroplast proteins (rbcS,
cab) was strongly suppressed compared to that in the wild
type plants. A series of growth condition shift experiments
demonstrated that the mutant displayed the striped phe-
notype only if it was exposed to the alternate light/dark
growth conditions during a limited stage of early leaf de-
velopment. These data suggest that the zebra gene is in-
volved in the acquisition of photoprotective capacity of the
plants and that this gene functions at an early stage of
chloroplast differentiation.

Key words: Chloroplast development — Leaf development
— Oryza sativa — zebra mutant.

Photosynthetic organisms acclimate to changes in
various environmental factors such as light, temperature,
and nutrients by optimizing the photosynthetic apparatus.
Light is a substrate for photosynthesis, but it is also a
potential source of photooxidative damage to cellular and
subcellular structures. When the absorbed light energy ex-
ceeds the rate of the photochemical reaction, photoin-
hibition, or inhibition of photosynthetic activity, occurs.
Photoinhibition is a reversible process that does not di-
rectly cause chlorophyll bleaching or tissue damage. How-
ever, after a prolonged period of photoinhibition, the
generated reactive oxygen species oxidatively damage plant
cells, resulting in bleaching or photodestruction of chlo-
roplast pigments and structural damage to chloroplasts and
other organelles. Plants possess various protection systems
against excess light stress, including regulation of pigment

* Corresponding author: Fax, +81-92-642-2621; e-mail, koibasch
@mbox.nc.kyushu-u.ac.jp.

biosynthesis, the xanthophyll cycle, stabilization of light-
harvesting system, and scavenging reactive oxygen species
(Demming-Adams and Adams 1992, Foyer et al. 1994).
These systems are very complex, and their efficiency is
affected by the age of the plant (Kar et al. 1993, Corona et
al. 1996, Falbel et al. 1996, Mock et al. 1998) as well as
other environmental factors (Pastenes and Horton 1996,
Thompson et al. 1989). However, the precise mechanism
that regulates these processes is still unknown.

Many mutants with enhanced sensitivity to light stress
have been identified (Niyogi 1999). These mutants develop
nearly normal green leaves under low light conditions.
However, under middle- or high-intensity light, they suffer
necrotic or chlorotic damage. Destruction of chloroplast
morphology, reduced PSI and PSII activity, and activa-
tion of antioxidant enzymes are generally observed in the
damaged leaf cells (Niyogi 1999). These phenotypes in the
mutants have been attributed to photooxidation due to
destruction of the photoprotective machinery. In fact,
some light-dependent necrotic/chlorotic mutants are defi-
cient in a specific component of the photoprotective sys-
tems. For example, barley tigrina mutants have a defect in
the regulation of chlorophyll biosynthesis and accumulate
abnormally high amounts of protochlorophyllide in the
dark (Nielsen 1974, Casadoro et al. 1983, Hansson et al.
1997). Under high-intensity light, the excess protochloro-
phyllide is photooxidized, leading to oxidative damage to
the plant. The immutans mutant of Arabidopsis shows
a light-dependent ‘‘variegated’’ phenotype. This mutant
gene was cloned and found to encode a protein that seems
to function in the electron transfer chain in chloroplasts
(Carol et al. 1999, Wu et al. 1999). Analysis of these
mutants provided a powerful tool for elucidating the
mechanisms of the regulation of the photoprotection sys-
tem in higher plants.

In this report we describe a rice mutant called zebra
that is characterized by transverse green and chlorotic
bands in the leaves. We found that the zebre mutation
affects chloroplast differentiation only at a limited stage
during early leaf development, resulting in light-dependent
damage to leaf tissues. Within the chlorotic tissues of the
mutant, carotenoid accumulation and the expression of
some nuclear genes involved in the chloroplast biogenesis
were suppressed. We propose that the zebra gene product
contributes to the acquisition of the photoprotective ca-
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A Giant Phage Taillike Particle of Clostridium
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A unique phage taillike particle from Clostridium saccharoperbutylacetonicum
ATCC13564 has been studied by electron microscopy using negative staining. It was observed
in the lysate of phage HM 3 and in the mitomycin C-induced lysate with an inducible phage
taillike bacteriocin, clostocin O. It was striated rod 28nm in diameter and 450 nm in length,
ending in three helical or wavy fibers (230X 12nm) which ended in special structures like
suckers or funnels. Its contracted sheath was estimated to be 350 nm in length and 32nm in
width. ‘

INTRODUCTION

The bacteriophages (phages) are the viruses infectious to the prokaryotes. Phage
research has been, and will continue to be, an important field of microbiology. It has
made enormous contributions to molecular biology, biochemistry and genetics, and it is
having impact in such diverse field as epidemiology of infectious diseases, agriculture and
the fermentation industry (Ackermann and DuBow, 1987a; Ogata, 1982).

The electron microscopy is suitable for the detection of phages and in particular for
studying their morphology and physiology. Electron microscopic investigation on the
phage lysate and mitomycin C- or UV-induced lysate frequently shows that the existence
(or coexistence) of a great variety of phagelike particles, such as heads, long or short
tails, and their components or parts (Ackermann and DuBow, 1987a; Bradley, 1967;
Tikhonenko, 1970). During the examination on the induction of phage taillike bacte-
riocin, clostocin O of Clostridium saccharoperbutylacetonicum ATCC 13564 by
mitomycin C (Ogata et al., 1972; 1978), this strain was found to produce another type of
phage taillike particles. The production of the giant tail particles was also induced by
phage HM 3 infection. The fine structure of this kind of particles have not been reported
in Clostridium strains. »

This paper deals with the detection and morphological property of the unique phage
tail particles. The particles had been found twenty years ago by Ogata and Kato, the
authors of these paper, and were recently found individually by Ackermann, a coauthor.
Many references for the phagelike particles of various species of Clostridium are cited in
the reports of Ackermann and DuBow (1987c), Nieves et al. (1981) and Ogata and Hongo
(1979).
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Fig. 1. Effect of temperature on the production of bacterio-

cin by Enterococcus faecalis strain K-4. The strain was cul-
tivated in the MRS broth at various temperature. The
bacteriocin activity of each culture filtrate was detected by
the paper disk method,



J. Fac. Agr., Kyushu Univ., 44 (3-4), 309-316 (2000)

Effect of Thermophilic Bacteria on the Siliceous Deposition and
Phylogenetic Analysis of the Bacterial Diversity in Silica Scale
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Silica scale, one of the major problems for geothermal power development, was formed on
the copper test plates in geothermal hot water (85%2°C, pH 7.2). Numerous bacterial shaped
structures were observed and mixed bacterial population of genomic DNA was stably extracted
from the silica scale. The amount of silica scale and extracted DNA increased exponentially
with the time of incubation in the geothermal hot water. The molecular phyogenetic survey of
extremely thermophilic bacterial diversities in silica scale was carried out by using the
PCR-mediated small subunit rRNA gene (rDNA) sequencing. The coramunity was composed
mainly of three phylogenetic types in domain Bacteria. Cluster I was affiliated with the
Aquificales and cluster I was closely related to the genus Thermus. Cluster Il was homologus
with Gram-positive anaerobic thermophilic bacteria. These bacterial communities may possibly
contribute to the rapid aggregation of silica.

INTRODUCTION

Silicon is the second most abundant element in the earth’s crust, which interacts with
living organisms in geothermal water environments. The microbial presence of
biogeological edifices coated with amorphous silica has been observed in geothermal and
hydrothermal environments (Cook et al.,1995; Ferris et al., 1986; Zuerenberg et al.,
1990). The type of microorganism involved in the mechanisms of the siliceous
biomineralization, however, have remained poorly understood.

We show here the microbial participation in the formation of silica scale in
Otake-geothermal power plant, Oita Prefecture, Japan, and its molecular view of
extremely thermophilic bacterial diversity. The silica scale formed on the surface of
equipment and in pipelines of geothermal power plants presents serious economic
problems, related to efficient of energy production (Fig. 1) (Yanagase et al., 1970). The
main objective of the present study was to analysis the microbial diversity based on the
small subunit rRNA gene (rDNA) (Oyaizu 1992). Recent molecular phylogenetic study
using the rDNA have indicated that the microbial diversity in variety of environments is
much greater than previously assumed by the standard cultivation and isolation methods
(Barns et al., 1996). This research may contribute not only to the clarification of siliceous
biomineralization in thermal systems but also to the regulation of silica scale formation in

* Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu University, Fukuoka
8128581, Japan
** Deartment of Mining, Faculty of Engineering, Kyushu University, Fukuoka 812-8581, Japan
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Abstract: HIV-1 enters cells through interacting with cell surface molecules such as CD4 and chemokine
receptors. We generated recombinant soluble gp120s derived from T-cell line-tropic (T-tropic) and
macrophage-tropic (M-tropic) HIV-1 strains using a baculovirus expression system and investigated the asso-
ciation of CD4-gp120 complex with the chemokine receptor and/or other surface molecule(s). For monitoring
the co-down-modulations of the CD4-gp120 complex, a cytoplasmic domain deletion mutant (tailless
CD4), which is not capable of undergoing down-modulation by itself in response to phorbol ester PMA, was
used. Our studies revealed both cell-type and HIV-1 strain-specific differences. We found that T-tropic gp120s
were capable of priming co-down-modulation with tailless CD4 by interacting with CXCR4, whereas M-
tropic SF162 gp120 could not after PMA treatment even in the presence of CCRS5. Among the T-tropic HIV-
1 envelopes, ITIB gp120 was the most potent. Furthermore, the ability of gp120 to prime the PMA induced
co-down-modulation of tailless CD4 appeared to be dependent on the concentration of the principal
coreceptor CXCR4. Nevertheless, the observation that IIIB gp120 strongly primed tailless CD4 co-down-
modulation on human osteosarcoma HOS cells that express undetectable levels of surface CXCR4 raised
the possibility that membrane component(s) other than those recently identified can be involved in down-mod-

ulation of the CD4/gp120 complexes.

Key words: HIV-1, Coreceptor, Phorbol ester, Down-modulation

 The CD4 molecule has been shown to play a crucial
role in thymocyte ontogeny and in the activation of
mature helper T lymphocytes (for review; 21, 26). The
activation of CD4" T lymphocytes mediated by the T-cell
receptor (TCR) causes down-modulation of CD4. For
the down-modulation, a structural motif within its cyto-
plasmic tail is shown to be phosphorylated by the phos-
pholipid-dependent protein kinase (PKC) in a Ca’*
dependent manner (1, 4). The internalized CD4 is
translocated followed by degradation in lysozymes (27,
28). Phorbol esters such as PMA are known to induce a
similar response. However, truncated tailless CD4 was

*Address correspondence to Dr. Atsushi Koito, Division of
Clinical Retrovirology and Infectious Diseases, Center for AIDS
Research, Kumamoto University, Kumamoto, Kumamoto 860~
0811, Japan. Fax: 81-96-373-6537.

found to be resistant to this phorbol ester-induced down-
modulation (3).

Human CD4 also acts as a primary receptor for HIV-
1 infection, but cytoplasmic-dependent internalization of
CD4 is not required for HIV-1 entry (3, 24). However,
soluble gp120 from viruses with a T-cell line-tropic (T-
tropic) phenotype could down-modulate the tailless CD4
in response to PMA on human cell lines (15). CXCR4,
a receptor for the SDF-1, which is identified as a major
coreceptor for T-tropic HIV-1 infection (12), is found to

Abbreviations: CCRS, CC-chemokine receptor 5; CXCR4,
CXC-chemokine receptor 4, GPCRs, G-protein coupled receptors;
HIV-1, human immunodeficiency virus type 1; PBS, phosphate-
buffered saline; PE, phycoerythrin; PMA, phorbol 1,2-myris-
tate-1,3-acetate; RT-PCR, reverse transcription-PCR; SDF-1,
stromal cell-derived factor 1; 7TM, seven-transmembrane.
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K- B B HTHEZE

RINKRERFEE

RIRTH 4L, 74 TIOXKTHIH LT 2% EIE
FE/7O0-= 7L, TAF20773)-DT7 4%
VXERELL (BES, 1998), £/, #4337 4%
YK, A, B, COZHEOT AV 7+ —LDHFEET
BIEEHOGPIILI, COZHEENT AV T 4 — L8
—DODFEEZTHSEL, Lard C-Kin7 I/ BEEAH
FNEFNRELRDLIEEBHSEMIZ L (GeneBank acces-
sion number . AB030496~8, AB031208), 0 h, 7%
XU UNEBETF C-RKEOREBEOZE YV vl =
DDI AT TAL YIS H > T, mRNA FIBR{EA
ATS54L v TENBEIL, FNEFLDIT ATS 4
VUM R BIRGICHATAIEILL ST, TAFL Y
X-A, -B, -C D=fEE N mRNA &L 5, 450,
CHOZBEOT AV 74— ADERE LB
LB, M4 I0OBEBBIURFERICBILT7 %Y
KBEFORBRRELFA,

HEEFE AVAEREIIANRTHS, AKTHE
ISR AREIL, kS L oAREIRK TR

PRiF L 7-f%, EH 12 total RNA %3l L7 (sepasol-RNA T,

nacalai tesque 1), F 7z, FEIKERSD, IRERSD, oF & dko
BERATAO total RNA & F U HETHIM L /2, L2
total RNA DIRE #FRAE L, 10 BZ #EEE L (GIB-
COBRL), RT-PCR %¥17=7:, PCRIZAW/T T4 7 —
X, 7TAF L K-A, -B, -CII@T 5 HEBORY
\ZEDEERLL (5 7914 <— 5-CTT CAACTCCA
TCCTTATCACTCGCTCCTA-S, 3§#:597~626, 3 77
{<— :5-CTACCGTAATTCACATGCGTCAAGCGCG
AC-3', $E#1916~1945), PCR D %&fHi394CEM S 4
%, 94°C308—=63C 15 —=72C 1 5D 4 &)L %35
Fotze 70, NBLELTYHEV-LEHE LI T4
v—% M, RT-PCR %1T- 7, PCR I & A1EIEEY
E12%THO— AT VERIKSTHEEL,
BREEE HO/A13T4HF2 Y K-A, -B, -C
DEFENT I AT —FHIIKENLA, B, CEREFLD
HEoRESE, ¥/ 01280 TlRA Y POV EEDTE
1LE1L 5318bp, 4902bp, 4427bp, mRNA Tid 1349bp,
933bp, 458bp TH S, ¢ L T, RT-PCR THL=Z2D
AV FOREBLUEERTIEBTLI LS, 4D

T4V 74— LIZRIGT S cDNA WK TH B 2 Lo
L7 (WA), 7, #BOYFY-LEHAE LI O
ERYOBIIEN LI LGN o7 (@B), #42
ydimrk (HE), EF (SK), +#8 (MD), K& (TR),
T NME-XF (MA), #%8R (SL), BEEG{E (FA), #
¥ (TE), SP& (OV), B & UJELKEREN (ND), KERSR
(DE), # (PU) &4 (MO) DEEMGL+REL &R
(A), CHEIELTOMBB I UREERRTHRIRRL
TWizhs, AL BEIGHEB L UREEBICL > TER
ENEL T, B8y =i, DA, B, CHHT
N R T A1k, HE, I0E, FEKRIRI@BEC
PECERT2EE, 98, 8, <V E-FE, KO
AL CEZBEIL ) L5 BET 2 KIRMOCHE 221528
i EIMTAERBONSY 4 IR sz, Thbb
HAATRFEY Y KAREFIIAERE L UREERIZL -
TEROLRT AL F2GUTwEEERD, $12,
BN -0, TAFD Y K-CRIFERNZE
X% L, ALBREISHESS &L URBERIEFENLIEE
ZLTWAAREMEATRIES I,

HE SK MDTR MA SL FA TE OV ND DE PU MO

b —ANX IX-A
ANX IX-B

- i > G s i e o B s BTV RS

A9 N 0ir ED wiv e iw wnd e G WD €D e

B MM TFETLT7AF VXA, B, CHE
BEOTA V7 +—LORBRFHLATL-BE 72
FUUK-CHUELSHBPIURTRBTHEIRELT
WizHS, AL BRI S L UREERBICL - TREE
HRE TV,

X #
DE B K-8 M-%HF - 55 2 (19%9):
FUE S, 29, 25.
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SHETIIAEIR (D 4, 1937 ; - T HE,
1970), 2 /B (m-2. £HBE S, 1974), B0EH
(BENS, 1993) R EDBIETFIHRESNTWD (HH
5, 1998), 19934, BMKELEERRBRBETNHE
BT ) CNGITEUL /ISR 58T 5 R0 5L
FF, xd34 RME L CHEREL TV B, xd34 L 0 538
T AN EY—SHBEFICL > THRILTWES
CERBEICRE L Toedt, AREx XE Y 5 &EFH
BEMO/NEIRIEF ERB—TH o9 E D) D IidKERT
Hotzy £ITC, ANEHOLE*RBRE €5 HETFD
EEIET, FANEIPF LWEREERETHE,
WDOWTEEIIHS M2 L,

MR EFE HERMIANKERFBHEREZFE
BRI » ¥ —RTED xd 34 RUKEMBE L iEiky
ZEEFEALLRKTCHSE, MREEZNTRE T 55EH
WRETH, BBV TEIRELYRRAR L LTARTER
WOTEI e ECHMAEFERTAIENZET Ly, L
L, AEINIILEED 2 v, L2t THLRHE
EDRRICB W CEFRERME (1H#RS, 1973)
Lh, NIEIEETICBLAERTH LML BRI T
ERTED, EHREIIHOCEERRET 2 REER
VIR, Ze (3), oc (8), ¢ (7), 1a (9), w-1 (10), K (11),
ch (13), bl (15), cts (16), Lan (21), or (22), tub (23),
so0 (26), Xan (27) TH 5, RECEL CERTED
FHOFEIIE F BT, BEEOBESIZEREET
EATOLHEOEY FCKH LIS 2RED
SEEE AN, ERoFBEETHE L,

RREEE BRFEONEINEZTFN m, sm-2 BIZF
EHBEENTVE0T, SENEE LIEIREEF%
sm-3 BIEF AR L CEBBRERE R 1T 72, EMRED
KR, B3 (Zd), 5 (o), 9 Ua), 10 (w-1), 11 (K),
13 (eh), 15 (60), 16 (cts), 21 (Lan), 22 (or), 23 (fub),
26 (s0), 27 (Xan) EBAEEIIXN L CIHETHIBEEZETH
BIERRTHENEONS, sm EETIZE 3 EME
12, sm-2 BEZFEFEIEBEICTEST 20 TR m-3
BEFRING LMY THEI LI R, LIAT,

£ 7EMBECHLTE, »THBETF ¢ 2 BHAEET
ELTHY, R XBUTA5BARAN, 2HE Y 18
BLTYHRBEENMEIOREST o1, 2SO
B, BE3268N S B+ + 1983, + sm-3; 69,
¢ + 59F, ¢ m-3; 0EELY, 2T HEETH
FZETTHLDR1ERLECh L, o7, IO
RIZBIOMBREYRIHEGRIL I 3:311, HDHWVIdE
BERICHLEENEFZIL 2 1100 ELE
BHLDTHolz, UL sm-3 BIzF 2 REICESHE
WIREFENNED, BEEFCHERT2HEEHNLEFE LY
BOBENFSZWILILLIbbDERDIE, Z0L %
BE, A I TEHBERCREBFEROBIIZINIBE
Lo, 2ESEHBETH L ¢ 0 m-3 BEOE
EACEM M OHERLEL L VB, SEDKERT
13326 2 ESHMEETH S ¢, sm-3 121 BELAEL
T, MU THB%6ITEBRIIZIE20HD ¢, m
BEIERTIETTH L, BLEDOEHI S wm-3 BIZTF
Ly BIZFELEBBERIIDL LI L, Thbb,
sm-3 BIZFIE 7T EBEICHET S5, TNITILET
EEEILE T O0BETHFRIZE SR TV EA, FICHE
THBRETREEL RV, LA o TRBIEFIH A 3
DFH L VIR ERBEZF CHL I EWIR B,

BE xd3M 98T AR E G EB ST O£,
ETEMBEIIHE T S HRETIIXRIhAHFLVE
RERKTHAZ ENHBHL L,

X #®
1) SSERE - £HE £ (1970) ¢ BEH, 39, 319-
320.
2) XHB F-RE - HEEE (1974) C HEH,
43, 369-372.

3) BH OH-HE E-IHR F-KE A0
£ (1998) | FERIETEERMOBMEIER, 54pp.,
FLHIKEE.

4) BRI - WO & - kE & - t+HB
o (1993) ¢ B&EME, 62, 88-90.

5) MIETER (1937) @ kB,

#-HE

7, 359-372.
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# A 3 (Bombyx mori) DHEEELEEZ OGN TWB ST
32 (Bombyx mandarina) (2 L T3 EBEHET IV 7 2
) BEFLAORLEEEREL - HE - BEO S VT
EFED2OD NV —TICKAITEL I EEREL T
B (PF5, 1998), KL iXo DL I 2 B ULHE
HICBBLTEEL TS, SEIEEN—TRELT, &
KLY KEDPLBEADEHEYOFTAN— MIMLELT
WAEEEE, UEEE, AUHIIHAL TV A REREK
n= 21 DHREEERE IO 7 IO TRERS LA
, TUNNT ) B TFOBRTEIT o1,

HMEERE R, BATERES, SRES
GRLEIO, RBEME, ulEsS/hMah, RHE

MEER, KoRAET, BESREROW, @EAKS,

HENUNTT L RO L 22 T o B XU AE R
FRBEFEFEAETEL Y ¥ —IRESRTWBEHERK
f, hEME, 3oy EEESUCH A IMERTH S,
DNA D3I ERERIRE D, H (1996) O FECHE
WiT o7z, PCRICEHW/2 7 74 < —1%, Shimada et al.,
(1995) % % & 42 MS1: 5-TTCCACTCTCATTTACCGT
TCTGGTGG-3', MS2 : 5-CCATACAGATCTCCATTAT
CTTGCCA-3 & L7, M7 74 v—1%, #£3, F4 T
XV D—8, B34 b0 OSBRI LB
#HIE$ 5, PCR %, ZM94T60%, 7 =—Y ¥ 750C
90F), R BIST2CI20M D&M TN A 2 VITWRT
BEGEA1.0% 7 Ha— 24 VLERKE L7, 500bp
f+3%5 9 DNA BiF % QlAquick Gel Extraction Kit THIY
L30pl D@EE/Ny 77— BB LT, $B L7 DNA
% LIC-4200L-2DNA ¥ — 4 Y ¥ ¥ 7Y AF LTHHL
Too Y= Y ARKIERTERES, ERETEELE
CEIO, BWSENE, EEART SRR Ls 7%
&4 3K, HEORELTHEMRMNTECRELAEY 7
a% 1 EEER L ,

RREELELE PCREWET7TH/U— A5 VTERIKE
Li-&Zh, &Hido 7 73T DNA RH¥H 54 500bp
@ DNA WTH (LU Y FEERT 5) i¥iEshi,
FhoxET s E, fUMiio s 7 adfbtigi s h oy
FOBBENE, BYORSIENRONL, $1,
KEBHiD 2z 7 anf Il BREHO 7 7 aCRONBE
FEERRT N FEFIMNGTOZ TaDNR L KD 2208
FEEFOATFOEBEIFEE SN, LVELIFTS
o, N FEFVHLE0H UERYITVIEEES %
REL . KEEHONTORID 7 7 T IIBEFEDRE N

2, B 2L 3
2 R

YREBVIY NI T %iTo72, 983, &4
IEY IOV TRILER, SEIEENEA, K
%, BRIEECRONTHEDEN 2FOZ &b o
7o UL, 34 I/ TiE, BEEOR WAV F
¥ FEOMME D s 7L REBHO S 7 3 2 BETIEIRS
N veetEHET» 5 4 HEFIHY, BRTREXES, &
EEGEMAEIO, HEDY T anE L 3 @K, Kif
Hor7al EERCEBELTHFEELL. ZOFARES
(F#f, 1998) IZIHBEENHA, K&, BRIERSh L
Motz REEHONTOERID S 7 IDBEIEDE VN

KDY~ 2 AGIIEEERT LT wDS, BXRES
70 L RERIEARN T E>TWwA LD LIERN L TWw A,
KL, EEETREERIT /- T EBRWIZ9DDOH
WAGEM L7 73, RUH A as¢@EKiz>nTid
PCR EYDOERIKEER IO BARVOFELHEE L
foo BEIEIEIBEARVSGH D LHETS NIV —TF
CHAARE#HO 7 7B LTEY, BEIENREFA
DipWEBELNE IV —TIiZPEOHMNE LILRHO
T angEINt, M4 TRTRTEAOLZN TNV —T
WEL, PEE7ILELTHo 7, —FH, BEES
T OREERFRERTo Yy IV ERW: 2 B
L, 1 EAREARNE LDV — T LHETL 7245,
L 1 EEREARNOSHE N RN FD 2D
DNy FERFONTORERLEESRL, ShETY
TR = 27 THARMNEROBARE s VD
R hElia =28 WBAESNEF/ -LZVWFERISZ 7O
LT ens EHETL TWiehs, SEOTIIVT %)
VEBETFOERYRL EEERMETHLVIREEINS
A TRERDBLENS LI LHREEINT,

B HEEI/T73RKSWHLEEEE =27
FfiEEL b2 73, TYLT Y VBRIETFDE
34 b IlEARNNH B EERXTEID, BEE
D7 T AOLPIIIFEARNO 2 WEROTFESFEE
iz,

X ®
D) 8 -4 &-BTHEE - WO 2 - EH
- HERD (1998) © uHESR, 29, 29.
2) BFIZAR (1996) . R M BRERMIFERE, 16, 21-
30.
3) Shimada, T., Kurimoto, Y. and Kobayasi, M.
(1995) : Mol. Phylogen. Evol., 4, 223-234.
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(Bombyx mandarina) \SRT7 Y TIZIELS OHT 5, ¥ 73
DREFBIEHLTREINEITOXMERL OATER
7o, BAENSCHSLEERICERTS 7 7 2idn=
27 (Kawaguchi, 1928) dEB L URBREC > 71259/ ¢
%277 3% n=28 {Astaurov e afl., 1959 ; FFIES,
1979) THY, MEDHAOERUEHLBIH 5 LT
ELTWE, SEIERL HREHREREFO 7 7 ahsg
RHIHTREF LHE, BEITH SN L TEEMEMH 5
PRRETEIT LI, e TRBRECETZ 7720
FREFMICELCIHATHEY T,

M EFE MR, BARENS S BREEER T,

KERENOBEEIERGR LIRS, FEERET, T
EREN, FEAOMTENME, HLEMNTHTINE
L2y 7aThsd, FEFBEIIREBY R OEBMILIC
BT, Blin (1986) OHEIK T2, 773D
BEHEIXERL - VEATIET 2915 TiTv, 18
PH2HBICl~3MOFLVROBLY L EE%
W #z 1,

WREEE REL24BH0OIELn=2T8 =
28 DU IDEBREERFT L0, BLADOTHELT
v, LRI, DREIORFEER OGBS E BT L
2o WTHORHEIIBOTOHRIENWE L F0E &
64.7% Th o7, BOI7 F) D 6 HX3005E 122
WTIHBRBOBIEHE * BB IS RIS ELET 2 S
COEIEEREL, TOER, BT AEESE 8%
(24/30088) OEKL»EBRICEL LD o7, LA L,
BHOI T IDEFERLHEEEHT TR =270
77 ah 5% (10/20080), =28 O ¥ 7 3519.5%
(39/2008H) Th o7 hb6, F WROEFEITTHE
ERARENLVGEHBI L, S5 ICHBE AR R
MEHETH ) (HE40BH, ME163H) Fs £ CREBAHERL 1,
—F, FI RO ErBE LA, ARG
BEBIIHEEMILIL 20 =55, E—RHESRPROE—
WEMIETIE I A0 3Mgafs84274R 10+261)
DEEREHTH - 7205, AR L 233 &P 7 @k (7

HIX) 1E, IR S /NS R REkE—of

BICHFEL, X0 3figefizaEETcioons:

Tl =210 7301 KOEEKITI =28 D
Y3022 KOREEFIIH L THRTH Y, MBOs 7
TIERY ) AOBRIIEETHL LHM L, L
NS LEHRERIIEEO Y ) LOANMEHOBENER
EENBN F, CHEOONL o7, MBOMMEIZ
Fs TCHEFAHDBLTEY, XEBRIFEFLTWL
TMREEVBWEZEZON, 2F 0, F I3 EEEER
PEECENV VOB REERT LI LM TH S
LHBRL T,

KIZHHORKIREIBBT 272017, MEOEREE R
LNAPHLEOAKBREIHATER L7 a0k
BEBABRET AL, KEREENICERLETE X
BREFRSEKETO 7 7321k 0=27 CThotzy —H,
PRI IRARKNE L OEBIGEVHRELRREOK
BREVTEEREHECRIL O 1 Bk, &
Bo#ELE, BRAES 73 =27 LXBE L, ML
LYol S —REFRPHII BV TR
(1M +260) THH, ZOBEEKIEr=28 ThELEER
b, BIEFEBIE =21 DI/ TaANERERLT
WELOD =28 DL T7abNHLTHE ) HERLTHE
LT AR SNz,

B NRIBEOERLAIHENs Ta0REENE
WETHL, BHRFERARLNE  0EB WA
KFREOHE T =28 LHESNDZ 7TapEEL
T,

X .3

1) Kawaguchi, E. (1928) : Z. Zellforsch. Mikrosk.
Anai. Bd, 7, 519-552.

2) Astaurov, B. L. (1959) : Cytology, 1, 327-332.

3) R - A - BHB2 . BRE (1979) HEE
SRERAEMIE (F—8,) 1-3, AHEXEES
&, BEE LR

4) HILE - FEB & LHE 4 (1986) ¢ AME
#, 17, 65.
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WM 2 RECHFOBEDORIEHSTEETH B i <Tw
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BFVHEET, LodbSHRETTHL 0 KD
BIRAFLETHALEEZORBDT, BERKOALES
HEDHTWD,

B osvalte Aol aKBELA F #RATIE
i EEOATHABORMtRELI I LEBE L,
X [

1) /b#k & (1984) @ BEHEE, 55, 47.

2) /MK % (1985) 1 HEHE, 56, 58.

3) BEERBKRER (1985) ( BEORELER (8 25D,
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A View of Lactic Acid Bacteria and
Their Extrachromosomal Elements as Genetic Resources:
Specificities and Possibilities

Katsumi Dor, Seiya OcaTa*

Microbial Genetic Division, Institute of Genetic Resources,
Faculty of Agriculture, Kyushu University

The members of lactic acid bacteria (LAB) are gram-positive bacteria which have low G+C DNA
in their gemones. Genus Lactococcus, Lactobacillus, Streptococcus, Enterococcus belong to LAB
and have been well characterized by microbiological and molecular biological studies. Their
chromosomes and their genetic elements such as bacteriophages, plasmids, insertion sequences and
transposons can be used as genetic resources of LAB. The completion of whole genome sequence
of Lactococcus lactis strain L1403 will become a major and important step toward opening new
possibilities for the development of unused or unknown genes located on its chromosome and
those of other related LAB. Many useful genes have also been found on bacteriophages and
plasmids: Especially, many genes for resistance against bacteriophages, of which contamination
result in serious damage to the dairy and silage-making fermentations, have been identified. Some
of these genetic information and application have been granted patents for phage defense. Here,
we introduce some genetic resources of LAB, and consider the prospect of their application,
possibilities, importance and usefulness for the next century.

Key Words : lactic acid bacteria, genetic resources, bacteriophage, plasmid, application
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SERR 100 11 4EEERFAIRZE B B 5T S &, p.1-40 (2000)
ZC®I

SCERE RIS BBRIZN(O)Q)DIREMIT [HIE O DNA I IZB 5
ﬁéﬁﬁ%%ﬁﬁﬁ%%@ﬁ%%-%ﬁ%%ﬁjGﬁﬁﬁ%ﬁ%&%m@@b&~$
AR 10 ERE, 1 EEED 2 EMICITbNZ, AF3 A, APRERTTHIZHZD,
COROIFEREE Z ZICE LD THRET 5.

TR E (Actinomycetes) i3 7 T AR OIFERME BB TH S0 A EHITHILEKT
7 &5 i s W REME (morphological differntiation) &4TVY, RAZAEY O Tids
LRELAERTHDEEDIC. FAMERIEIUD, PIEEAL BRRAL REIH
Bis E DLFESHE T RREENEZEET 2 LD REH2R#H 2L (metabolic
differentiation) Z 2T AHEE FEEREBETH D Y, 2N TH Streptomyces JBINHRE
IR BIIEANED 5N THB O, Sreptomyces coelicolor A3(2). S. lividans. S. griseus.
S. ambofaciens B\Z B W TH A IREIRFH - 5 FEMFRIVIZER D 51T
W5 D, KIZ, EE D Sanger Centre Thd David A. Hopwood {§E2dLE LTS,
coelicolor A3(2)D%" ) L7112 =7 I~ (hitp://www.sanger.ac.uk/Projects/S_coelicolor/)
DHERD 5 TH 0, 2001 11 8Mb i 572 5 P A SIEEELTI R E S 1D Ak &
THb.

DX D73 Streptomyces BIRE O/ FHEMERIFFIL, bld  whi BIE TR E T
D& LEREMEITED 5 BETROMSE - R D9 A7 75— VB
(virginiae butanolide) 7 & @ y-butyrolactone autoregulator O il {EIHHEDAEEA . PKS
(polyketide synthase) DF#HT & AT K DR Y 7y 1 REUEWE D5 TR - AIEEEST
DEF? Y, TIAIR - 77— PEFLET HREFNERRT ORIEHETCH
# . SRR S OMBHEIICESSRITFshTER Y 1,

FEROBIZEOS L, BRE 75 A3 RICET B98I, BERERA O”pock” L
BSROMIIZIHERKL TS W, 8T Streptomyces BIERE TIX. S. lividans D
plI101'2, S. nigrifaciens D pSN22', S. ambofaciens ® pSAM2 75 E THIRENEATH
D ZNS5DTTAI RTIIEERESINRE 4, % ORF OHREREST I HE AT
Wa, TNH5NTIAI RRETHAGEREALTHBD, EEETIAIER



4. MEEE

REBELRTHRESH

HEZER¥FESKRL (EEW) 4H, 1999

PIELBFIBREDLIATS —EBesODELEELTDRE
ORBRFHA 4% B . EH B (AXB)

BHRIR2EDIRTFS—ENEET BN, CHUA K KEOETELXT 5—FBes & [
UBHEONBIADE®RH AR RBIAEHBLTVE. 22 CAPFR TIRIICBes HEL
TEINEANDBIIET, BesA(AN)RUBesO(OR)EZHOWOIZFS —¥ERA %8
N, TORERFICLBIIIXTFS-—CFOEHEANL. TOERARNTIK, OB TLE
ODEHEFURH IO, HLEEREIEBRTIEA, ORABKELRIBRENLERE M2
AEh., FLARRE TBesANBRE I ), ORNEHE THBesBREIN A -
. ZOR, BAHRICLBes W EET A EABEALL. RREBBILE T, ANSRE
THEHBesAPENRERNCBMETO BT TREI NN, ORNZRHKETIH L OB bBes
FBHEIN A, CORERDOBesHHPEFORBEICMET I EAZEION 2
RICH T OBes DHELAHO I LT B AP ULHEALEHONERSREF 7. TOHEAN
FREEMICUAHERIMAICBes AN BRBEIN A, OBMRHKETEBesAIBREIN NS -
7o, BesAdBesOIZTBUHETH B &b o, :@%ﬁ%ﬁﬂ*@Besm%iﬁti-&%ﬁwiﬁﬁ%e:i
RahsdEHmHmL L.

HEBAFRAL (EHM) 4H, 1999
RS OCNTENS B AF LT - AT NHE
OFBEA-f#¥ B -BgE ¥ @8 B - BFHEE -m0 2.
HERT (LKA)

AFLD, FTNIMYLRROAF—/ ATHRENTUEERSE (FTAHE) 1ZO0EREUT AR Y AITE
DTHATNAN IERERDEEAOGNTS, ARKIZHELOg, WREIZI6THD, HIFORRBEEI
NG, HEROM, 4ARBCIMESHHMTIREBFOAREESE L TOMBEIIEN. 14ett, AROITHA
X (R 15Tmm, fG4E: 118mm), RWALIA—0y NEERBTHNMERORE, W BOHEEE (17~
08) , SREOHMLLEI -0y NEEREIHUIFEREC L > THRLE, KKHOT 35—+ (Amyhe) |,
TATI—Y (Bes) , MMKRAT 75—t (Bph) RUSIEMMH RS >0 HE (P , BRI SNIE2 (Ps) |
WK UNTA (Lp) RBUREMSRHESTLLRER, BETIRETRIINA ITE S NA M LRETF OB
k¥ﬁ—ﬁbfut.Lmb.&ﬁ$277&—ﬁ?ﬂ:hi?tﬁ4:Tﬁ%éhfwﬁuﬁﬁ%ﬁ%%%ﬁf@
BEhik.



AAEAEL AL (LETH) 48, 1999
7’74::?;54“&351(7’07'—‘7—@‘0)531&
£ k2 - KBPFHAMRA - HF B - -BH B (AKE)

BErxRAA IBAEEPEIDNETCHLHREINTOVRVISK o 77 —¥NEET
B3 LEBH LA TEHRIL, AT O F 7 - FRNRBRTAVSFALBEET DS 4281
LTuns. 88, 74V 94 LML TRENRFEER »7. WELLSSHEHT I,
KEDEHRB2FXOEUEH 2HTIABRE T H - /0. $M§®ﬁb\Aﬂﬁﬁ’%&Ui§L\
BEEHERL2HMIB D> ZHRBERHKOATH k. AR TH B c60F$HEABR O
PSORFHL LOF U BT XTABETH-. F BHIZcb60FZRLXBRULALBF &
FWTIHAR : ABEKIFIF1l 1okt ®LAL. —H, ABROBIZIBEODPSI Z HK
AXBLERKOMBMEICE WT HLABE - BEMNH1: 1lothica L. 35K 0 F
F- PR EEHBREIC AN UBEFRIXEIN TS &K Eh 5. EE KD S
ISKFo 57— ¥AXBITA2BEFRIRE2, 3, 4, 7, 14 HRTRDEMHZE R
EZFTAE-UIBREFRFLTRBIALTS 5.

HAERZEKS (LA 45, 1999

A IOHUBEERER, EHEORK
HEH OB EREX-FH)NMEL - AEXRE - BoRE - EH BOLKR)D

AHAEBESACTFRENRFR LV s - RERCFHRIF CREREROIL2
FgicBLTI998EE, HaABIEL | BORBAIYABEOREEHEE T
BRENK. wal(p bl ct)RBICKBULALEL D, F  KREWTESHKEBEG EGE
DEGEENIIZE : 101EHIE B LL. SBOEVEHIEWIIARLER LAES 3
ERHBEGNIH, ABOEVEENIMECIBLL. FERKIERO 181G
FR L TERINTWA S ENPOhEN-T. £2T, LEEMBRELF - LER
ARE *XRTAREFRBAEMBEFET A EOHB UL, REZ TICHE14E
MBI RIOEOREF ATy EV /S AT VAN AREREMNT A REFREBSAT
WL, Lito TAERKRAA ITOHR LV EHREREREE L TR BT EHH
KD, HRENES, B, RARAKEHUIBROBEEROSAZERGALENE
(Segmentation) ¢ &4 &, BIEFLBESegtBRETS.



BAZERFLEAS (EEH) 44, 1999
WA AMEHBIB7 2+ 2 X cONAD BB & 1§ BB AR
O BE-% M- -HH - #F BAKXR)

FTxFE O VRABEMCEA<K<BFET AV RAF L VB CO'RASARTH S, I
EET, 7TREY | ~XO 13EED AL A—OHENRE =N, BHZOHE, %
ERIE, EABERE, URPESEL HTECELSLOEEMBECHELTWDZ &
BHREINTWS, 4L, RNADifferentialDisplay (RDD) FZ2HB W, 7%+
YI77EY—LOMTHEVWERAMEEZRTONAMBZRA DA, T THWDNAS A F
SU—DPECDCONADERERAL., TOHER. Mtotal RNAIC/ — Y U BEDH
1T2KbDEEDCcONAI O~V 2B, TOLERRENMIOGHEIND 323@BO T =
JEBERNEZ. TRFIOVEOHMTHWVHEEMNZRLAE. £, Z7xFIU(ICHBHEBA
BETHDHICRKBD4DOYE—-NHY, FUE-FCRB¥BHNRCI'BEETF —
IR, BIC, COTI/BENE IS adINIOTRFI Uy XEREIC
BOWAREAD—2R/LACENDS.,. 2O -YR7FF IV IXBRABREFTHSD &
2263, 7XxF o UIXOEBBELIRBEATHSIDOT, W4 2MRICRHENET
FFEDUXOBRRELHIIABREBLULEBBEICODVWTERTAFETT.

BEZRAF¥S2AL (EHT) 48, 1999
AATETTIOBEEE D I a3y YT F O — 4B
MET 7229 b1EBmlA4 Y% —varii@+ 2 @K
OffsLffta - M HH (EALARAM). KHE (LKA

FIYNIVTOF 7 U - LBIEBEYT2=9 b 1 (COL BEF
ka4 a3kt s 738521 LY PCR EL LD EE L 20E LRSS
RELZZ ZORE. O ZHOBEREDO Y T35 43 10 MR U KE
HE DO n=28 "2 723 2F%HKETik 714m%EH 4 p 16 ¥4 F TSR
Eeico'cwf:o:h%@”ﬁa@etifﬁﬁ«*f;ﬁifﬁ&”fé%bz C & T oM oEfr
K%L<%§ofmto:nemﬁ%u&%ﬁ%&u&a%%%%mnﬁ
SO EZFE@&’J:&?J%S&U“?U@EESE@&V:IF? Eﬁ&%ﬂ&#
BRI, T 1. BZ!KJ%?U:T@@IEE’JWE&&LT?T%EE%@ n=
DT aANMDHEERED DL RZHERM LTS B2 2B r i b2 &
BHB LA, COl BREFOEMIEBEILT, 43 s 03B TOM
BEFOSIOKRIE % Bml OF A4 8EE LTEB LA, X2 — =2 4
ENTHEBRELDPETH 2% COl BETFOHI NS — v & —F+ 245
BOHEFEIAL T 2,
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Qu, L.Q., T. Kumamaru, X. L. Wei and H. Satoh (Fac. Agr. Kvushu U.) Genetic analysis on glutelin a-

1H mutant in rice

LFDYNT) > ORI IR ET O & B
BERRRTHD. ZNETA RZHEIO MNU LI K
2T, a-2 RIBEERKRZEINT) VICHTAERER
ERL. TOBE - BRENBITEET>TER. 46

BV F) a-18722y MEMEB (-1 H) ZRE,

EM413 QBERRE LTIV F 1) ORI D WL
pa

(B R NF K] MEITHE, o-1H BERERER
EM413 RIN Gludaiz KB I N5 a-1 H/ a-2L EBHE
RRHEM278(Fig. DEM Wiz, EMASHET S o-1H

ZROEGHRAL NG Gludalt) BiEFLORBIEERS
MITHDIT, EMI3 SRR (&mE) RIVEM278

LEMZRL, TDOT RINF2 OFFH NI RIZDWN
T SDS-PAGE /#7170 7=,
EREOBRFYONIESEEIDT EF R ZR T
(IEF/SDS-PAGE) #KKENI Lo TREHL .
(BREUER] ENLI3 & &@E EOEYLET.
FIBFfOe-1Y7a2=y MIWBEOPREMERL:E. F2
SOER, EFL, PR, o-1MENT1:2: 1108

BT A08ERL, ENIS D o-1H ZRIZEH - e
BB FIIERINS &P &R,

EM413 & EM278 EDEMRZHMF 1D a-1 87212y
MIFEOTMBEZRL, F 2T 2ELRER, a-1H
B, a-1H/o-2L %, EERN3:3:1 OMFLICES
THREEZER L., ZHUI EM4I3 D o-1 H ZRERE T
3 Gludlt) BEFEELRAIERETFTHD ZEERL T

B, ZOHEGETFE Glustt) LEFFLIE.

‘SDS-PAGE 747 Tid. EM413 13 a-1 /N> RAEMT
BN AMDTNF ) Ty RRIT OS5I 0L

RO NLMo Tz, IEF S OSR, pl6.82/3 R

INARERSD & NIIR, E DD N Y RITII A E R ZEAR)
Shiaholk. IS TRABERRBOER, B O
pI6.82/ a~1 K X7 F R AUEMU /= DI X S
D874/ B-3RUNTF RERR|PL T, Lnl.,
DRI XTF ROEEIERD Shahoz(Fig. 2). Z
D& S Clus(t) BRIETE Gludal) ERIETRD SN
ek BB LWRIAXTF RHEE S, pl6.82/a-1 7K ")
N7 F RBS@EWITEMOLTHAS ZEWP S M7z,
ORI Glust) DESBEBETFEORKRERIZL
SCAXEFHESY NI EDENUERFEREREL C
Wa.

kD =
57
40
Figure 1. SDS-PAGE
20 profile of glutelin ¢ -1H
mutants
13

1. Kinmaze 2. EM278
3. ENM413

e~

s o

Figure 2. Two dimensional electrophoresis profile of glutelin o -1H mutants

1.Kinmaze 2. EN413
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Ikeda, K. ', N. Sasa’, H. Satoh’, Y. Nagato (1. Grad. Sch. Agric. Life Sci., U. Tokyo, 2. Fac. Agric., Kyushu u.)

Mutations affecting glume number and identity in rice

A FRIOBIXRIELRH, 5, S5, AL
SHREMINBBEERD. ThoHOBPTA

FUTFAT4—BEDLDIZEIHE TN SR,

FEZHDOAIR S THEALTFEN S FRFEVL A, {th
DA FREWMTHHSBIcIh TR, 22T
SEORIHBEEBEOIIIT 2 EDOHESAL LT,
HOBPTAT 5454 —ICHbLERKER
ELE.
mEEHRSSITMNUE SHELE L= M2k O
M3IZHP SHICET A ERREERIZZ 7Y
—ZVUL, EREMBTTHRELE.
ROBICHET2ZEEED D B, fmSS5,fm56,fm85
ICHBLUTEL A5 NRERIL, AEHS—HUY
MUTHEHEDSD > =ABISN X DOINENS
BU,BONTHRENSMT 22 WS b DE - 7= (X
1A) . DVWTEL ASNERBEYUTEINEDLS
EUEHES D —HEREICREVAESAMEL,
PICIEHVER O BEIEA SN,
fmd4id20°CLL T ORBRME T CIIER 2L H
EETREEZZVELALETE. CORKEES
(BREMHT) TETEOORBETL L, BIE
HAOHEHMR L BOMN, BEOBDELHAS
hiz. COBELERT, {EoREMOME -
HEET TR, BIEHE, ZHOMMLICHESE L
TW3eEISNS.

M1 f0ZE#%OXRRT,
A:fm 56.B:fm 86 C:fm87 D:fm 88. &K5d : BI¥EM. XM : E4.

fm86 T XA IAUTIBINL, HEEDAKDOR
%@ﬁ%k%mb %@&m%&%mbﬁﬁc

CHEBOEEHLL, ZORAENIDIE,
mﬁ,nﬁiﬁ%ﬁfobo —DOHFEENE LT E ([ZIl
B) . SOKEHIEHLTWS LEARKIC, SREK
DTAToT4T4=IZbEELTVWAEERZS
ha.

fm87TTIXRERRORIC L D 5 A MDERDND
ok (W1C) . #H - BEHEMO R AL T 4 v
UREBEEIERICIIEI RV, ZOEBTR
HMOTATUoTA4T4— 8- WRIZEDLLE
A6h3.

fm88IX B AN BIFERED TR AL T 1 v U igZift
WL DEHOBDEMNT 20T, SIREHD 2
CHERCEHRBLTA4MCRZED (K1D) ,
BIEHEDS L 2MERITVEBIIRZHODH >
. COERKTE, EHEDLAERBTIEIE
HEMET 2RI S HEE L TWEEEIONS.
2 IIBRIC — BB & I X € B papl R UESS
BRI Y Bfonl,fon2%RE LTV, papl
Efonlb D2 BEERKDFMIZLD, paplld{Eds
BHOHEICHOES L TWAIEZHELMIILT
W3, SEFEOBOEEREPHFELONZOT, h
SEMENS, 1RBELSHEICEDR L0
B DEIEHERE IS DO W TR LTV E .
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g k', TW.Okita (LAKE, 2.L0BY X

EERISE, 3. DOV R UMIIKEYHESID) A esp ZZ5R4KITProtein Disulfide Isomerase# 3 3
Takemoto, Y., M.Ogawaz, T.Kumamaru®, H.Satoh', T.W.Okita’ (1.Fac.Agr.,Kyushu U., 2.Fac.Life Sci., Yamaguchi
P. U, 3.Inst.Biol.Chem.Washington State U.) esp 2 mutant in rice was characterized as a PDI lacking mutant.

STHERAK, esp 2, Glup 1R Uglup 225 RAKIZ,
IN7Y CRBECUTHRE) 2L BICERT S,
NH6OSTHE Bk, &k o7 074> RF ¢
(PBUIHZE I N2 REMPARVY 70T 3 »#ERH
KOLRMEBPBIZFMRIZER TS, BFERY N
JEDERT DY —F 4 27, m-RNAD Y -5 5 ¢
VHEERNTO Y+ ROVIZEBEROVMNT 02 BB
A sns. o T, STHEEGTE, V—F41 >
TOWThhOBREAEEINTNSEEA5N05,

ABETRAZINTU > OBWRBORER VERK
#E (UT7oty ) OBGHEHETTHREDRY
FEHWELT, Hivy Ao oHkERAWEEREDD
HEVCERGFOET Y ONIEE vy RNOCOERE
DHEBIZDWTHEL =,

[ERHE) STHERMK E U Tesp 2Rk, Glup 1
ERIE, glop 2ERARVESE (€BER) ORAE
FERREFEHOE,
(HRERUER) SEHEO Yy "0,
Protein disulfide isomerase(PDI) K

Binding
protein(Bip),
UCalnexinz NZFNICHT 2 HMEEA VT RS
oM E To = (Fig. 1), Glup 1 R Uglup 2 3 Bfk
i TemE) CERNBRDSNIM oA, esp 28
RAKEPDI#SELICRB LT, ATERETIT, esp
2R RPBIIS-SEAENM L THE LEA&E 70
SIVEBMITBIELEHENMILE., BED T &M
5., esp 2 FFAKIAPDIE RLALOIERRTOE
HaS-SHEEOHANHE SN, MRELEERLE L
Exons.

PDIDERZRRD DI, MIEERSBEAS300D

Mature seed

DeveloFIng seed
A g

LR v
bq§'~'ﬁ
S TS &4
) ISNUUEY N IS SN B S |

mﬂ—~qn_-«--.a-m~-|

PD! | @ _emseve o= s o |
Calnexin | gt s A

o e e |

Fig.1 Western blot analysis of S7H mutants.

BRAETFHIBI 2RI NI HOERED
Br@ELL., TeME) ORBRE LT VRS
BEUBIIEREN AL, 7O53I V3100 E
DI ERABAITIE 2, esp 2 EREDORR R
ATV, SEEMSISHEIMITTERL .
ThilBoEmERy Shiah oz, MEMEKTT
05 OBERMEBRTZI0EBIRARITEM
L7z eams, esp 2B RETEHTODIICOER
ZREVRTRE O I PEAOBMENBHEI N,
ERNIZED SN EEXLND. ZOKEREMNS.
PDIRRTERG&G L7 05 IV OERROE DTz E
BisEmgani,

RIEPDIN I NFVETOT I OELSITE
HAianeBWo»rd sz, &FEER] OR
EE2EP 0B 0ETFOIIAY > %o
(Fig.2), V7Y i3SH BIZEMA RED, PDI
BEZOHEBRXRENRD 5Nz,
AEICHE RD 5h, HEOSHEEK YOS 3 >~
OERMBEBLT W, JILFU 2O RITHEN
PDIHEEL TW/Z &5, PDIZATEREDER K
TOSTIERT 2 AR VRB I N,

UED#ERNS. JAT Y VEBEDY —F «
SIS FeROCOBEENHKRETH BT &,
esp 2ERBKRINT v RO THBPDIERET
BIEICEDERKTOS NI EORD HHH
#Fah, MMENERT D LR ENL,
TREEIPDIZRLCRETEI NS, BERT
# BHEsp 2@ FAPDIO MR ETF. LI
TORBFEHBET2EETFTHLEEALSNSD,

esp 2

BiP-
PDE

57kD-

Py

==

a subunit- %

S
B subunit L

Prolamin- L 1

2 4 5 6 7 8 9
Day after Flowering

Fig.2 Developmental changes in glutelin/prolamin
accumulations and BiP/PDI activities.
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Isshiki, M.!, Y.Yamamoto', H.Satoh? and K. Shimamoto'(1. NAIST Lab. Plant Mol. Genet., 2. Fac. Agr.,

Kyushu U.) The molecular basis of waxy mutations in rice.

1 3waxyBEFRTIN-A4ERICVELE
FCBSSEI—- KL TWB, 1 2waxyiB{ZFIC 145
HENFZWWAEE1A4L bOLSRT 54 R8T
ICHREDERE L, XTSI EHET
LTWBWXD A EDDRIEERFHFHES h T
5, £l A1 XICH I D waxyRRTRE (wx) 13
EFKELTHSN, BOKYFHD, Thidwaxy
BEFOTRICINTIO-IAEF TELLL
. BADF T TIang FL100%CE 5
TLELLEOTHD, INETOMETIE, wxit
6OKkDD WaxyZ » INVEN L E-TWB T LN ER
E3nTwa,

wxDREILIZE D waxyBRFORBERITL 7
ECAHEBIALMALVHRATSA TEnTW
BWEEENOBRIWYEBERLTH3DICHL
T, RBLEZWXmMRNABNRD L TWBZ LpD
Mot (B1) , 22T, ZORKH waxyRIEER
HROEDLSLERICBETIDON REIPD DB 1D
V=V IABET o, BUABEHIMNUT A
ANICERERI S - waxyRBATRIKEM21 & #
BRETHILY L EFTHE, TOER, EM2]
TRIFVYLTIIGHLBAND 1 ERDBRIES
e MIT R RIEAR T D> TV,
Tl A VEFTRE2IXFVLII2IEEOENR
PFH), SDEHIL—LITIMYEL, F21I %
VIORICKIEQARLYFTETVE (B2) .

RBERICE Y - FREICKIEQ R 4L,

wxl : AG .t ATG

Musashimochi

23bp duplication
(Premature stop codon in
exon 2)

HAHAHH
N

BEZDBLHEVWEZLNJHEFYI-FEATWS
mRNAIinonsense-mediated mRNA decay (NMD)
EMFENZIBICLYRBINTLES ZEHNBR
TEMTHAEIN TS, L L. Y TOHRER
BEAERWL,

22T, He2R14x07Qr TSI MERAVE R
ST FBRAICEY . RIED FCOFBEHPNMD
ES|EBILTWAI LRI DB O ERET-
Joo ALA BT MECaMV 35S7RE— 4 — (24
3y waxyBEFEOLE, EM21ERILUAEIC
RIEDORDTREBALS, ZORKR, KRy
FERIC & - Twaxy mMRNADZEMAET L. NMDA
BI-TWBIEFDD -1,

WT M usa shi-
(We) EMZL “modi

-4— unspliced

= maure
mAM

1 waxyRRAEEKIIE T2
waxy Bz FDHHE

TGA

EM21
TGG —~ TGA
(Trp)  (Stop)

F2 waxyRALEREIIE T ITREM
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WEL X.L., L.Q. QU,, Y. TAKEMOTO, T. KUMAMARU, H. SATOH and M. OGAWA* (Fac. Agr., Kyushu U.,
Dep. Life Sci., Yamaguchi Pre. U.) Genetic analysis of a S7H mutant gene, glup 4, in rice.

AT IFY VIZER L CSTRDHIRA E LT AR X
N LR R Ul e~k s ok, BRE 2
WEZaRUBYTazy MIBIRUTERHT S,
TIT Y DA IO ERUREN A M
RN IS DO TIIAW T H B, STHR BRI,
iRk DR 36 L OV PRSE MR IS AUE FO X
REZEZ SN, 70 AXNLOTTHEAZERT 5,
INFET. MEFHEDRAE B50 OSTHE RAHET- %
LU 28, glup 412 D0 TIZZ DM UL E AT
BIFbhT Wi otc, £2 Ty glip 41250 T
Mo 4 e EOMERFEY SMcd 5 &S,
SRR T » 1ROV TS 9 5,

(MR RO 8] MNUSLRELZ & TH§7o5THER &
B glup 4 ERAK EM 956 ZTXEM 960, EM 747(esp 2),
EM 61(Glupl), EM 305(glup 2), EM 856(glup 3) U
FURHD [ ABHR65B(T 65)) A M7z,

SDS-PAGE, [EF RN T 2% T Dy b MiE L
WOTIEIHE » TT o fo o MHE AR AR B URE 3
R DRARIZ . EM 95672 UE40 57 H 25 SRR {7
THRFE I R ERR L. i o5n/cFa il
FEBLTIT-> 12

(FRRUER] 925 070y MO R

EM 956 B7f EM 9600DSTRD A I 7 F F i3 2 )LF 1)
va s BEHUKICRIGL. 7T LRk TH D
ZEDWI ST o1z, [EFIMITD FGUL WA SUA N
T 7T ) SCEREBBD oL 5T,

SDS-PAGESF D5 M\ glup 42 M2 F AL L STRD
RYRTF FOMIGTH), 7V7Y vay BliY7
a=y FORAE0 - 20LUTINA T, 26kD/S Y F D3

FIWPQOLVET Uz, glup 4 KRKLET6SED
Folli4 Tidy WA Ak & ST /M40 - 201 /26 L 4K
DHEBREL T2 TDI Eidglup 45 RIKDFEF 7
iy Ny ORI, glup 4 I FOSTRB A
RTHDHIEERLTOD,

WHETAE A MO P AT - 7o k% Table 1 12
R U7Tzo EM 956 (glupd ) EEM 747(esp 2 )& DF2 T
. IEWR, EM 74T EEM 96/ D 3 5 78
WOt Y3 3THA T ANAE R LI, F3T
PR L YRR (2 ARD TR R R LIc 2 Edvs,
FTRWEURBIEARREL st EHEI NS, 20O
FEMdglup 4 Eesp 2 MRS T, vDy
M kAE->Z Ex2rg LT3, EM 956
(glup 4 )&-EM 61(Glup NEDFZTIE . EM 6114, 1
iR, EM 9se M, Wit o, 9:3:3 01
OWFIISE AT A RLIc I &S glup 4
{3Glup 1 ERIMMICER T 5 &HEZx N5, EM
956 (glup4 YEEM 305(glup 2 Y TFEMYS6 (glup 4 )&
EM 856(glup 3 ) D F2Tid. M HIER T, Miplmy
EMHYETIN 2 353 1D LUl A3 240k ke
ZRL. INSOMETF MMM REATLI &
2R LTN 5,

YA RO AT » 72 &2 AL EM 956 & Triplo 4
~IEDHIAGHLE TR, ©T3: WA Dk
kLt LU, Triplo 12E Dl hHE OF2
Hif-Tid EWH  STHRAS : 1Y cidd 4
. #1014, MUY Iy o NIELE
ICHET DT UTc, JORED Sglup 4 38HE
FERALhkRICERTE D EEZ 6N D,

Table 1. Segregation mode of 57H charactors in F2seeds of crosses between a glup 4 mutant, EM956, and
four marker lines for 57 H gene, EM747, EM61, EM305 and EMB856.

Cross comb. Segregation in F2 Total x 2
¢ X ey AB aB Ab ab (9:3:3) (9:6:1)(9:3:3:1)

EM747(esp 2) X EM956(glup 4) 175 72 7 318 3.28
EM305(glup 2) X EM956(glup 4) 53 31 6 90 0.36
EMB856(glup 3) X EM956(giup 4) 52 18 15 5 30 0.46

Cross comb. Segregation in F2 Total 12

2(M1M1) X Fm2m2) + elup 4 (9:3:1:3)
MIMI M1+ ++ MIMI M1+, ++

EM61(Glup 1) X EM956(glup 4) 50 18 3 18 89 1.39
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434  ° Siddiqui Sadar Uddin, T.KUMAMARU and H.SATOH (Fac. Agr., Kyushu U.)
Distribution and diversity of Pakistan rice germplasm (Oryza sativa L.) based on sced storage

protein.

In order to investigate the variation in the
of

cultivars for the possible improvement of sced

genetic  resources Pakistan local rice
storage proicin, the protcin variation and its
geographic distribution were analyzed.

475 accessions of the Pakistan rice cutivars,
which werc obtained from MAFF gencbank,
were uscd as materials. These cultivars were
collected from 3 major rice cultivation regions
of Pakistan NWEFP  and
Ba]ochislan’__and other locations. The storage
protcin cxiracted from
analyzed by SDS-PAGE.

In glutelin storage protein, three levels of

i.e.  Punjab,

the cndosperm  was

variation  werc  observed, i.c. S7kD
polypeptides, @-3 and a-4 subunit bands (38kD
and  35kD  glutelin  acidicb  subunits,

respectively). For 57 kD polypeptide, the high
intensity band (57H) and low (normal) intensity
band(57L) were found. In casc of «-3 subunit,
thrce types

molccular

of wvariation occurrcd low
type (a-3LM), high
molecular weight type (a-3HM) and «o-3LH

type which

as
weight
and

contained both low

high
molecular weight bands. For the a-4 band, Jow
molccular weight and high molccular weight
bands were found. The 57H variation was found
in 85 accessions, but this mutation

was not restricted among varictics. In addition,

the somc variations of staining intensity
werefound in the respective subunit bands.
The of 57H
cultivars is shown in Tablc 1. The highest
of (89.4% of S7H
mutants) was in Punjab region. The majority
of wvarictics bearing S57H (96.5%) were
distributed low altitude range arca. The
distribution pattern of 57H showed a high

degree of corrclation in terms of altitude and

geographical  distribution

frcqucncy occurrence

in

geographical occurrcnce. The Fi1 sceds crossed
between a Pakistan 57H cultivar (Accession
3-b) and EM 856 which is a marker line of
glup 3 showed the 57H phenotype.This result
showes that 57H character found in Pakistan
rice cultivarsis is controlled by a glup 3 gene.
The variation for the 60 kD polypeptide (Wx
protein) was detected. Out of 475 accessions,
51 cutivars had 60 kD low staining intcnsity
band (Wx"), of which the majority (80.4%)
were distributed in NWFP/NA region. Though
a small proportion of Wx® was present in Jow
altitude arcas, no S7H was associaled with it.
A
polypeptides

wide varialion on the

of
prescnce and staining intensity of bands were

prolamin

in terms the abscnce or

also found in Pakistan ricc cultivars as well as
in Bangladesh rice cultivars (Minakuti ¢t al,

1994). The details arc under investigation.

Table 1: Geographicai and allitudinal distribution of 57H mutation in Pakistan local rice cultivars
as revealed by SDS-PAGE analysis for lotal seed storage proteins.

Location Total # Acc. Dfiil\ribut.io;'l nge HAcc. with 57H % S7H mutalion Distribution of 57H mutanls i altitude
i i i of Acc. in focatiol i

Province ilocation 2 0o, (I0CANON mutation (%) nlocalion in loal 70370 730 1450
Punjab 139 70-300 76(89.4) 54.7 16 76 0 0
NWFP/NA 226 280-2100 5(5.9) 22 1.1 3 1 1
Balochistan 24 190-1230 3(3.5) 125 0.6 3 0 0
Azad Kashmir 31 790-1500 0{0) 0 0 0 0 0
No dala 55 1{1.2) 1.8 0.2

Tolal 475 70-2100 85(100) 82(96.5%)  1(1.2%) 1{1.2%)
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Satoh, N.}, H. Satoh? and Y. Nagato! (1. Grad. Sch. Agri. Life Sci., U. Tokyo, 2. Fac. Agri., Kyusyu U.)
Analysis of mutant defective in juvenile-to-adult phase change.

AR, BEMRH o T o d MaiETe
T OO DFERPE (RS- REEBEYE-%%E
EEBRP-EMAER) 2087 5, ARETIE. 1%
OEFEE DI T AR RKORITEB L, A
FITHIT B HE BN S HakE BRI DR
PUIHDNTEE LT,

S [EIfENT U7zodm247(3, 59655 MNUYLED %
BIli-THon 1 #inFEHERETH D, =
DBIGFHEEICHET 3Lz FORREIZIE
odm8143% b, T DIEN&IZ. odm247 EFHUL T/,
INoDEREKEF. 1FUEAFTIETHHI2E
W2 A0 BEXEKRE AT, BFERE LI,
51 Fio, odm24TDEMPNITAR LD 5L,
FILSEOEE TEEMEL T (KD ,

R IC X D, BERHE LD A, BiERs
F ADEBUIBSTHES SUHRMERINT
¥59. FEMOEDOREINOD L S RIRENENTH
AI EMTEREIN (K2) , LU, fEfRick-
T, BES3y AOXHBE TOXET, fik LUH
AN MET AR BB S,

BHEMOERSFMALETIE. BREEELIIYAIX
DWEANR SN 5DICH Uy odm247 T, P& 0FE
FTHRICNTE D, T, TOFAMIOMS . Bk
HTHEZIAMD S 10/BICO TR T3 50142
st EERT =X od. —ETH-72,
Ffo. B UAROMYEO XHAZMBETO

£

..
T

573

Fres

e A

histonHADFER A F~<To & 2 AL FHERITE bRt
WA 470 D EELYEDHRET Y 7kt Eh
7o, ERETIFETETH Y. BREEDEES
FHART . BAERICHANHRAIENBEATH S &
MRINT,

ZZFETOEERN S, odm24T T, Dl Ed
BIEEI » A TIREFEEDND SRFLEERTIN
DORERIRT 53, FEEEMMNMEL TS
tEZON, TNETICHMRZETRIESIN:
mortl EIEFIT L KT UN 2, _

UL L. odm247{3, monlZERAK LI R AEH
R U £, odm247DZ %48 B OB 5.
RRIMCHED =N RSB L Hiciih, &
OHFMIT. SEREORRPHETHLHEIN, &
7o BRELUIcEOHIC BT b ERMLIEA SN,
HWROELAHUTH -0 (K3) , k. Eild.
HEMIHI XA TRENE2 60D, BT oDEN
HH. TOXREHEIZ D AHAUZGEIR SN

Pk, odm247i3, 1 2O FFELERGIN O KEE
EEHOHEEIES 5730, 7 &b, Hink
WRIBICENAEREKTHAEEL SN, ZDET
3. A ROMERIRZHIH T %5 MORII D ZKEMUT
Wo UL U. odm247D RBRT . moril KW S
IR -TED ., REEERE~OMEIRRICIE
MORIIDHOBIEFHEELTDE EE2 N5,

K1 FEREHOGHMO 2. A BH%LS » O EMOZON L. ®3. odm2470D % L5 0 K.

odm247 D FEHK.

B. $§551%4 » B Dodm247D XD N EHES.
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2a500B Bacitracin-induced membrane proteins related to stimulation of
spore formation and inhibition of pock formation in the
thiostrepton-producing Streptomyces cyaneus ssp. azureus

OAdel K. Okba, Katsumi Doi, Shorin Matsuo and Seiya Ogata
(Inst. Genet Resources, Kyushu Univ.)

Sporulation of Streptomyces cyaneus Ssp. azureus is markedly decreased by a
conjugative plasmid pSA1 and its derivative pSAL.1, which caused the formation
of the spontaneously developing pocks and conjugative pocks, respectively.” The
peptide antibitoic bacitracin (BC) was fund to have a remarkable growth-
stimulating eféct on S ¢ azureus.>” The stimulatory efiect’ of BC on spore
Drmation was so significant with about 5-H1d increment in the number of spores
and with striking elongation ofthe aerial mycelia in S. c. azureus at 50 ig/ml. On
the other hand, the number of spontaneously developing pocks and conjugative
pocks were decreased by BC in comparison with that ofthe control without BC.
The stimulatory effct of BC on sporulation seemed to be closely correlated with
the inhibition of pock formation.

We found that BC induced two kinds of membrane proteins in S. c. azureus.
These membrane proteins would alter the cell membrane finction leading to the
stimulation of spore &mation and inhibition of pock frmation. It was also said
that these membrane proteins might preventthe effective transfer of plasmid pSA1
and its derivative pSA1.1.

" Doi er al. Seibutsu-Kogaku kaishi, 76: 66 (1998).
® Okba et al. J. Ferment. Bioeng., 86: 28 (1998).
¥ Ogata et al. J. Appl. Microbiol. Biotechnol., 37: 652 (1992).

AAR=¥aRE B 48, 19994

3al60B Streptomyces c. azureus @ DNA BBICEE T 5 spolliE #BETF
DF OUNKRBET |, tRER K HHER K55
(AR - SBIRFMEY)

(B8)S. c azureus DTS X2 K pSA1.1 D spi [SMBFREABEE &S
REGECHEL THY, TORTRGETEIL. BWRBETSAI KD
Tra*® B. subtilis 7 SpolllE 74 & @ DNA &B M5 T 23 & IO R EHEE
MERT, XKL, Spi DFS5R I K DNA LBBWMBORALTS &
EHIC, S ¢ azureus Rtk FICHEL. REBBEBICHASL spi DI
MMEERIS B EWRETENS spolllE BREF D58 CRERNELE,

(HERVEBR) Spi DHBBABEN & RSN AT T 570, Spk
His - Tag if5F% PCR ICk > THMLURBAERBE -3, RRLE
Spi-His -+ TaghSBRICEBET 52 LB Sl L, ¥7=. S. ¢ azureus
DTS2 KIHRFH PK100C DRBEAI =S4 751 =05 spi &
O=7&lanz—NAITUSL¥—-2 32 (-4 Y, SpolllE ¥ BInF
EEZ SN 5 3.3kb DU &8 L FIRBROR A ER U, BE.
FHR DIEBERIOREEIT>TIND,

K. Doi et al.,, Biosci. Biotechnol. Biochem., 6 2(8), 1597-1600 (1998) -
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3a014B  Enerococcus spKADNTF AL D EECEETETIAIR
OILOF T, HEH, tEREE, KEE BHHEX
(LR - BEN, BMKESY)

(B8] AREMNMOMAENOEEEMADIRK &L T, BB LKk
LOEROHUT, & 2R EENBIEMYE TH NI T UF L 2 OEEN
BFon 2, KR TRFRONIF UL D EERLBREO BB E
Llco BICHENE. NI F U U EECREEEENERIND T I X
IRIEDNWT NI FN)F L EEANOBEEIIDNTRI L,
[HIERUHER]) & 1 O A L — 05 spot-on-lawn IEIZ & D HIETEME 2R
THEWDYEEETT U, Enterococcus sp.K-4 & BB L7z, AR E faecalis
BIY E. faccium DAEFEFE L =, AEHRD 16S 1DNA fHi % PCR THEIE
L. REMNTEITOICRER. DEEKILE faecalis ERBIEHZRTH 5 T & MR
N7, £7o. AEITILpEKAL (£ 40kb) & pEKAS (49 35kb) 0 2 DT
FAIRDAET BT ERMR U KT, DBk E ) REA S > TUBL .
BONT T AIRF 2T TRIZDOWTIN FUF S EEROE L
ERFLZ. TR, pEKAL. pEK4S Oili 75 A = BB U 28k Tidbl
WIEPE RS L A2 DIZ A L, pEKAL OB DI L 7= MR TS 2R L
DT, pEKAS N7 FUA L D AEIZEE L TWD EHRLE,

HAEZ b2 KE ER) 48, 19994

3al61A streptomyces cyaneus azureus O minD HoRiGTF OGS Mk
OFL#E, TERE, #HHE WK -REH

(B8] S c azureus PK100C ¥kEIE O BalAl ¥(E, REARTARIR. %
MBEEEROTL. BEREBOBRKICNT IEBAEL RS BORNY
FERLEONEETRT., COBEKRMNRRET IS8 —~T5XIF EIZIE 2.5kbp
DXE S DNA BEAHEA SR TEY. FOPITIE 2 DD ORF (A minDSA,
pspSAMTERENT-, BBHOBBE - KBS EICREhoTINDEHE
WEhBHINOD ORF [TONWTHELBEDORITZITOTLS,
(HiEBEURRY 25kbp BTHR LD AminDSA DT HEHEIO—=L, 2
ED5L7 ORF # &L 3.1kbp Wi W EMELT =, TR minDSA DHEBA
L7- BalA2 #IZ MM A A EEE ZULVTULV =, FU Bald % TH. AminDSA %
# BalA1 BHSEIE PK100C BRICH R B A MRS BARDOTEADLNDIC
L. BalA2 HEl PK100C #RICHARBAAEL. SEOFEMN S of, Th
SOEND minDSA BITFM S, ¢. azureus DIEFRICEADHY . BEDT
RICKEUHBESITNSHET RO,

(T, BEBEICH T RETELELI-ET S, BalAl ¥, BalA2 PkDE &
BERIEFNEN PKIOOC KD 2 &, $91/3 {5 TH 1=, COE(L. BalAl
BETILE A O 5 A% PK100C B &Y DALy MR Sttt & &
ARSI, 1=, BalA2 B TIIEAMNEGIIENEFTEEETHHMIC
BN =OICELEEX LN,
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3al69A  gtoreptomyces laurentii DIESHABAHRB TS A I K pSLS D
¥t B.Es=E, OMangkorn Rodprapakorn, {FRETE,
ItEER, TRER, @#ABES ChKk - B - OHEWHED
[BM) MEEOBRSMER TSR3 KL, ARET cccli2 L5060 GF
HIAHE) | BREO cce b BIRGBEKPADEAZD 2HENENDIHOD
GRABE) D25V —FICHET B EMNTES, FERAIN-TILRT
57523 ROBETFHTIE. BOERESZEDSA TS, LiL., FF
ANVTNKER S, laurentii ATCC31255 o!ﬁ‘bw’-:-xs K pSLS (&
BN —TOBEERRBITNAI ENDMo1=DT, pSLS DLBEF

DIGE - BEEDRIF A 72, Sac)  Kenl Hind il
[HkL4ER) S laurentii @ et L SR

PSLS (118 L iR DA HES) .  BamH |

POERELETSRAIKTHY, y pant

FOWAHEAIL Bell Brrrs " tra

 Pstl- Hindlll B F P ICFEEE T B BamH'{ PSLS p
LsL. pSLS OEREMERMEE \ S SN

£HD tra BEFIE. AR \ /

,//

TH3 Streptomyces7 >R Z R Bamti1 o

pIV1 R pSN22 @ traB &L Pt

HEMNERL., SEERNEERES DD spd BEFICH. pIV1 & pSN22

ICSOERMENERD S, B, pSLSOMRIAKR®, ki-kor systemiZH5

THREFEDEBRIOLEBBRELED TS,
BABZLERRS (BH) 48, 19994

3a323A Thermus . stain TMYD 1) 58 E A H

OffaES 4" . FEEE ., RMH°. SIDHRS, g,
sEAEEaR (k- B EERE. ChuK - B b TRk B
e, K - - HERETRD

(Bf9] ABIRY IV — 7. KRB TICBY 2 ) DI O B B
HUT., MkizdER T AMENETS U HOEMILICEET S L EY
Sz UTE " . ETo. in vitro B TE BEIFEAE T H B Thermus JREH 2B
O MO GEET S TIEET 28, BRANSORIT - ) HOH
SEEEL. BABETOLOEREOEERED ) HILREY & EHH
THRT B 2 EaBDEY . AFETE. ) 50D S BREL 72 Thaus
sp. stin TMY7S,  JEHESREL 1) A O T BRI EERE £ I N D HIlRBE
FREIZDWTHRE L7,

(HHERUHER] TMY ICE 2 S0 A0, 15&IRE 7 5 CTOIRERHE
) IOV RRERIAS0ppmE A B L U HRETEI S, AFERT MU VA
koTI ) A A REL - TIMYBRE 7 5C THEL. MlaBEmil
%, FANES 2% 0LL. SDS-PAGEZ T2 Iz#ER, IRAVEL 28RO
ST TORFEELINS, T TREISKDaDRBEAEERDT ZOER
HAPVDEIIC 70y 54 2 U, NASHT 3/ BEHIDREZRAT o727 0w & &
NTHD., WIHFAETH o7, o T hGHRIE> TR 7L AL
TF RTH ZHPLC T/ - #BIL. PIRRY 3/ MBCHIERITL 7 RELZTY 2
JETS ERLASTCHIFIRZE U458, BBEDS & OfEE S RV S8 a0 72,
1) F. Inagaki et al., FEMS Microbiol. Ecol., 24, 41-48 (1997)

2) F. Inagaki et al., Biosci. Biotech. Biochem., 62, 1271-1272 (1998)
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0-9 Bacitracin-induced membrane proteins of

Streptomyces cyaneus ATCC 14921.
(OAdel K. Okba, Shorin Matsuo, Katsumi Doi

and Seiya Ogata

(Inst. Genetic Resources, Kyushu Univ.)

The peptide antibiotic bacitracin (BC) is remarkably
effective in stimulating growth of the thiostrepton-producing S.
cyaneus (original name, Streptomyces azureus). The stimulatory
effect of BC on spore formation was so significant with about
5-fold increment in the number of spores and with striking
elongation of the aerial mycelia in S. cyaneus at 50 pg/ml BC.
On the other hand, the number of pocks were decreased by BC
in comparison with that of the control without BC. Also, BC
markedly stimulated submerged mycelial growth of S. cyaneus
after a long inhibitory lag period.

The action of BC on the change of membrane proteins of S. -
cyaneus strain PK100C was analyzed. SDS-PAGE showed that
BC induced the synthesis of two membrane proteins (32 and 38
kDa). The comparison of the N-terminal amino acid sequences
of 38 kDa protein with the databases showed a strong degree of
similarity to ABC transporters protein from Streptomyces spp.
and BC-producer. But, the properties of 32 kDa protein has not
been clear.

The results presented in this report support the idea that BC
would be able to inhibit peptidoglycan synthesis, but ABC
transporter protein synthesized -would be antagonize the
antibiotic inhibitory action of BC.We also suggested that the
two BC-induced membrane proteins would be able to alter the
cell membrane function leading to the stimulation of mycelial
growth and spore formation and inhibition of pock formation. It
was also speculated that these membrane proteins might
prevent the effective transfer of conjugative plasmids and then
the killing action toward their host cells.
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P-14  Streptomyces laurentii DEEHAHE TS5 X I KpSLSO4F#
Mangkorn Rodprapakorn, #ERig+, BLmzE, FERSFE
OXRRR, BABK (AKX 8B - BEWHLEY)

[(BH)] BEREOHEESMHER TS X I K3, plJ1010pSN220DL S (2 BIRERE (T,
RINEBEDHE L DIFHBIARB TSI K&, pSAL.1PpSAM2D L S /r BRER % 1T
O, BREE S BEIRAAPAOERAIIMES & MABR TSI I KO 2 F)—F =
PETEZ, FLEALYN—TCRTE TSI ROBRGEFROESICIE. SOERN
DEHENTNS,

ERRTEFAR T EERS. laurentii ATCC31255 OEBEK IS RI K
pSLS (16kb) MEL N —T DM HIE X TNDZ EMRENEDT. pSLSD 2
BET OIS & BEEORITERB -,

[Fik&RR) ERERIIERELTL—A sacl Hindll
BITEIT o288, pSLSDOKpnl- BamHI
B EICI3, FERARB TS XS RpJ VI Bl
YPSN22DE A EGESEEE b DREGF Kpnl
tral B AEEREES D BETFspde Fet
ENThBWHERMNEERT orMHEEL,

RIS, pSLSETIO—T & LYY
NATYUTLE- a3 DERMS. pSLS
RIEEFREEOEAHETINSBRIELE Pstl
TSRAIRTHY. TOEARBLIHBCN Physical and genetic map of pSLS
BAuESOHindI - BamHI B B (C
FHEIDEMNRENE, 5. REBEOT7V—ABRFOBRN D, pSLSH(CHRE
ERADMAK (CHERBGFiNtERELE.,

&7, pSLSDor f4740) EEMIEpSAM 2 Dhypothetical protein1 54 & &0\ ER1ME %
RTZEHESMIAR 1,

Kpni

BamHl

Aatl

(16kb) spdB 1 J§

BamHl

(xik]

1) Kinosita- Iramina, C., Kitahara, M., Har ada, Y., Doi, K. and Ogata, S., Biosci.
Biotech. Biochem., 59, 1040- 1043 (1995)

2) Kincsita- Iramina, C., Kitahara, M., Do, K.and Ogata, S., Biosci. Biotech.
Biochem., 61, 1469-1473 (1997)
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433 Enterococcus sp. K-A DINT F )AL D EEIIEETHTIAIR
LO®T. £, OXERE. KKEFE . HHER
(KB - EEN. BHKES)

(W] ABRENMMOBMENOEFEEMAZRREE LT, ABECEREILKEZEDERD
iz, & NI ERGNEEEMBE THOINITUF L D OEENET S NG, ALK,
EIRBESHET, MDD, WEMEONIFTIF L D EETZ2ARELZTHEL. ZONIT
VAL OB OB LOFRABRKEEZBMNE L,

(FERVRER] y1 01 =205, HidiiEY 289 Enterococcus sp. K-4 &5y BEL
7zo ASHIBRD 16S (DNA IO RKFETN S . KB E. faecalis EBRHIAHETH B I &
MorinoTz. REIL pEK4L (¥ 40kb) & pEK4S (#35kb) D 2D T A I REHL
TWiz, KEEEZ / REZT VRIEL,. pLKL OAMNEE L E 2 BRE208. 2h b
Fa7 o IRBHEEEEBE L TWEDT, pEKASUNZFUF S D EEIZES LT
NBHEHELKE, £z, BABKET TV TRICBIREFTENI T I A
DEBREZRFL LIS, AEREREIZTCTH oM NI F VXL U EED
EBRE 45CTHo 2. 2B, ANITUA T 13 100C, 20 S HEBNERE bF
PEEHER L Tz,

A bacteriocin-producing plasmid of Enterococcus sp. K-4

Tomoko Eguchi, Seong Hyum Choi, OKatsumi Doi, Sadahiro Ohmomo®, Seiya Ogata

{Microbial . Genet. Div., Inst. Genet. Resources, Kyushu Univ, *Ministry of Agriculture,
Forestry and Fisheries )

(Key words] bacteriocin, Enterococcus, silage, plasmid
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A am12  Streptomyces laurentii® & 75 A 3 RpSLSO# G THRAT
O R+, Mangkorn Rodprapakorn, B 415, L&Y, TBRE, & HEEK
(K - & - BETMEY)

(B8] &KL, S. laurentiiORFIEREFAET 2EEH TS X 2 FpSLS LDO#EET D
B S HEERBAOMNICT A 2 L2 EME LTS, ITNE TICERERE IS 2 8nT
traBEBRPUEEICHRE S DB FspdBlI 2FRIEL TWa, ARG TIE. pSLSDtraR#{mF
EtraABIE T ERIE LD THE T 5. N et

(i & #R) pSLSOHindI 1 -BamHI2Wir OHEEAS A
AL 72 TORR. traBO_ LM SBRRBEOESHE TS 2
I FpIV1RpSN22 DB R MUEEEE & T 28 ia FtraA.
E 5T traAB L U traBBEF ORI B S U T 585 T
traREAHEIEE HDOBIRTFERE L7z, F/z. pSLSDtraR.
traA. traB. spdBIBTFOMERFEMEE. pSN2B LN
V1IEIEFEITELL TWB Z EABES M E o T,

HABRZEFRRSWAALIRS (FE) 105, 19994

A am13 Streptomyces azureus DRV TV U BERMEABC 72 AR — & — O G T AT

(KB -BEHF) Ol EET], AK.Okba, FRE B4, LERE, HFMHE

[ B8] R NFo i Streptomyces azureus DREEREEITHL, BEO~L B

e, HERPELIRIE, 0 F-, Bk CRRyBROMmEhRF o

BB EREOBBEFR L, AFE T, NUNTUUPH M RIE T RS RE

?-QZE;;%;LT‘ NUNT U BMI Lo THERE T OIS R B RO BY L U Bz
Y e

(ffﬁi'%‘%] NURTVTMEMET TR LS. azureus DERIVSBEUBES L <2

HBE5DHh 38kDak32kDad XL I E A NURF B> TEELE, 38kDa

DRI OVT, NRIREAZRELIZEZ S, VFAYESLSKRFPRORFIREBL

hiz, ZOIIL, Streptomyces BHERE CHMEREDABC transporerFH R AR L

?C:o A<38kDa¥ > RV IXS. azureus DABC transporer&HEFE L . BE#IDABC transporer

BREFORERINZ R ICHSIMEL T, ZOBLNEIEANL. S coelicolor

%ngg)Agc transporeri#fo FEH VR R R L, BIE., metBETFRAOR TS

W35,
1) Okba et al., J. Ferment. Bioeng., 86 (1), 28-33 (1998)
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Cpml13 NF1O09A4INAERBLERY -T2
AIWABEY 12— FTO0F4 2 VP1 OFR
(K& - EET)
CEEEE, FHEWL B &k
RYVA =TI A NADEREF + TV VI HET
HBVPLIE, #7727 LTYa—K+r 7
VRAEERT A CDVa— FFE Ty REARD
DNA %Sy 5 — Y L TLEEICES T LAEENL 12
¥, TOWEARBAL CEEFREICAVWLONS L
DRI N B, AIFETE, VPL Ya—FF+ 72 F
DBIEFEE~NOILAEFHMNEL, NF20U 4
2AFHZ, BICEBRBESYHBTE S A 2 hEFE
Hu, VPl ORBERAT-7. VPl @i
AAFRIRAE Y 4 VR EMEEL 75— T v Ak
L0t L7z, 1200 BED 7 4 aghd@Ac kit L
iAo w2 EERL, 4 B%ICEREEIRLTY
TZ2FvTOowT 4 v Iikick ) VP OFREEER
L.
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Polypma Virus Pseudocapsids Expressed in Insect Cells and Silkworm
Larvae as Efficient Carriers of Heterogous DNA into Mammalian Cells

Toshio Hara |

Institute of Genetic Resorces, Faculty of Agriculture, Kyushu University,
Fukuoka 812-8581, Japan

hara@agr.kyushu-u.ac.jp

‘Gene transfer to provide long-term expression of a therapeutic
product, without introducing unwelcome genetic information, is a goal
being sought for therapy of both hereditary and acquired diseases.
Polyoma virus pseudocapsids, generated from a VP1-expressing
recombinant baculovirus, lack viral DNA and have been successfully
used to introduce small exogenous genes stably into cells in vitro by a
process designated 'pseudoinfection’; although pseudocapsids protect
only about 3 kbp of exogenous DNA, low efficiency transfer of a larger
fragment (6.2 kbp), such as a 7.2 kbp palsmid (pCMVb) encoding the
beta-galactosidase gene, has been observed. Here, we introduced a
signal sequence of HIV-1 gp120 into polyoma virus pseudocapsid VP1,
and we have succeeded in glycosylation o f pseudocapsids VP1
expressed and secreted in insect cells and silkworm larvea. Owing to its
stability and tissue-specific expression, these results indicate that the
VP1 pseudocapsids, coupled with their efficient transfer of biologically
useful information, should make this toute of gene deliveryan attractive
proposition for further exploration with regard to gene therapy.
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WS BT HIERZ D
HHRFRER R ok

HEAMITT, ADDDF—AD LX) CROEM THIBEKEYOREELE
DBEME HENDLOTA DL ITE VBV IMEEE TS BN Y £,
MEME NI VDX UNERE] TebDOAEED T, AROBROEM LIXE -7
EHYREFORL~OMIENREEZLDZ LN TE ET, BEARITITIAENIHN
TEEERBHBINTIXHOEL LTE-TWVEE D TT,

BOAWIRICHE, MEIXRRAOMBIOERDIZEECTHE L, $ 2B,
W7 V7 —8IZ EEE ] PERSNLTWEDOTT, ZOEEETIEIRERDN
BROKEEZMAEDEFR L TENTRBREA~L LERL-EHERTHD TWE]
ESRRHARADOAELNWLATLL Y,

AT, A b —itiRoF—U—Fix BT , 21 THHER
DWEAG, Do THRTOT7TORMEBB L7 IS, S TRERLTHWET,
LTAREIRDL, BEOIKBLE EBHEOBIZ WE) NOLEMLLEI 2D
T, MEORITHHRE BN UTERTIERBER Y v—, BURER TEED
MBI RS, WMEOROHTIRIEHEERIY, TEXETERICKSFBNEATIA
DOENTRAKABELDZOTT, KEERAKL, WELEZBHRAAL FrFi, FK
RESIHREE, MEDRT-2T21 7 FLT5 Yy M OKEEZDLZLNRTEXET,
TR DA LY AR RO 5FOWA T, BT L TKE REYT RN
W, ESTRIZEE, 20X RESTERBAMEMIEORIEZIEN LIZBREEY ¥
ATNYRT A, BT T IV =2« UL I AVRT L) EZERBLTOE
R

INZZFFELL THEEIHREKD ] t0WxdTL: Y,

“tH—ttiEof—TU—Fix R & TR , —R. 8T 2ERB LoK
VEELTAHADE, NFUVARRICED WE) O—fOARTR—y LB RIZE
2y UMEESTIENTELIILBLIETAN,
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i fH— B AT 2 Thermus sp. TMY D448 & ik

5 BT ERNEEEERROBIEL

SITE=2 TR TR SR (R T DY 1 L — HBEADEA

B OHE Yo Ky 73 RVPIZE I LR (R TR R O 5
HE EAL EHANEEE SRR DR

iRy T B O DNASEA 2 B 5.3 B spollIEKEE (2 T DS - 1 ALARHT
Ll ;30 U253 DR A KT OC A DM

RFBEAEMBERREREVRR (M LEE)

WE L Streptomyces laurentiill\z B3 5EEMET 5 A2 R Dkil-kors 25 A
B 25

PN PA L —DUBE OHEEN 7 5 A 3 RicBd 2%

figie s PRI TICBT D 2 ) D ERMITE AT Bl 2 i s i 20 4 B O 1 AR
Hr

Pl 2 BORE DIBREDME & RN O L H I E R B MR T 258 BT DT

Adel Kamal Ramadan Okba

Effects of bacitracin on mycelial growth, sporulation and pock formation

in thiostrepton-producing Streptomyces species.
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VI. XHEE
INSTITUTE OF GENETIC RESOURCES

The institute of Genetic Resources had been established in May, 1987, and
was then reorganized in April, 1997, within the Faculty of Agriculture,
Kyushu University. The Institute is devoted to basic and applied studies on
genetics with special interest in the stock maintenance of agriculturally
important organisms. Silkworm, rice and fermentative microorganisms are
chosen as the main materials from the viewpoint that their scientific
researches have been carried out and developed chiefly in Japan. Emphasis
has also been placed on studies at molecular level to contribute to the
development of biotechnology and to establish gene libraries of these

biological resources.

Silkworm Genetics Division
FUJII, Hiroshi Ph.D. Professor
BANNO, Yutaka Ph.D. Associate Professor

a) Linkage analysis of silkworm

b) Mutagenesis and teratogenesis in silkworm

¢) Analysis of gene expression

d) Maintenance of the mutant stocks

e) Construction of a genetic linkage map of silkworm genome

f) Cytological studies of the deficient and translocated chromosomes

Plant Genetic Division
SATOH, Hikaru Ph.D. Professor
KUMAMARU, Toshihiro Ph. D. Associate Professor

a) Collection, evaluation and preservation of rice genetic resources
b) Mutagenesis and mutation spectrum in race
c¢) Genetic analysis of induced mutants in rice: Starch, protein and lipid

stored in grain



d) Genome analysis of the useful genes in rice

€) Isozyme variation in rice, barley and their relatives

Microbial Genetics Division

OGATA, Seiya Ph.D. Professor
HARA, Toshio Ph.D. Associate Professor
DOI, Katsumi Ph.D. Associate Professor

a) Survey, development and preservation of microbial genetic resources

b) Genetics and breeding of industrial bacteria: Streptomyces, Lactobacillus,
Bacillus, etc

¢) Functional analysis and application of novel and useful genes found in
industrial bacteria ;

d) Differentiation, antibiotic production and pock formation in Streptomyces

e) Genetic engineering in insect cells: Baculovirus expression vector
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