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Genetic variant and inheritance of the 35K protease
in digestive juice of silkworm, Bombyx mori
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The digestive juice of the larvae of the
silkworm, Bombyx mori include many proteases.
Some were isolated and characterized (EGUCHI
and IwAMOTO, 1982; SASAKI and SUZUKI, 1982;
KIDO ef al., 1986; KOTANI et al., 1999), but their
heterogeneity has not been investigated, for
except one case (EGUCHI and YOSHITAKE, 1967).

We purified an enzyme named as 35K
protease from silkworm digestive juice (JIANG et
al., 2000). This enzyme is a chymotrypsin-like
protease and was inhibited by CI-8 (SHIRAI et al.,
1997) in the larval hemolymph. During our inves-
tigation, we discovered polymorphism of the 35K

 protease from digestive juice of silkworm. In
this paper, we focus on polymorphism and the
mode of inheritance of 35K protease.

Materials and Methods

Experimental animal and preparation of
digestive juice: The silkworm strains stocked by
the Institute of Genetic Resources, Kyushu Uni-
versity were reared on mulberry leaves at 25°C.
Digestive juice was collected individually from
“five to ten larvae per each strain on the 3rd day of
“the 5th instar, after starvation for approximately

1) College of Animal Science, Zhejiang University,
268, Kaixuan Road, Hangzhou, 310029, China

-2) Faculty of Agriculture, Kyushu University, Hak-
ozaki 6-10-1, Higashi-ku, Fukuoka 812-8581, Japan

four hours, by applying an electric shock, and
stored at —20°C until use.

Polyacrylamide gel electrophoresis: Diges-
tive juice was analyzed for protease by native
polyacrylamide gel electrophoresis (native-PAGE,
under undenaturing condition). Native-PAGE
were prepared with 7.59 polyacrylamide as de-
scribed previously {(JIANG et al., 2000). The vol-
ume of sample applied was 6ul per lane. After
electrophoresis, the gels were washed using dis-
tilled water and dried for 5 minutes at room
temperature. The staining solution containing
Img/ml of N-acetyl-D, L-phenylalanine-3-
naphthylester dissolved in N, N’
dimethylformamide and 1mg/ml of tetrazotized
orthodianisidine dissolved in 0.04 M sodium phos-
phate buffer, pH 7.4, was poured onto the gels,
which were then incubated at room temperature
for 10 minutes. The 35K protease activity was
observed as a deep red band on a light red back-
ground.

Results and Discussion

Two electrophoretic variations in 35K
protease were observed by polyacrylamide gel
electrophoresis of digestive juice samples from
the larvae of 60 strains. The two types of the
35K protease dealt with in this study were
designated as Type A and Type B (Fig. 1), for the
former migrated faster toward an anode and the
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Aseptic Rearing of the Mulberry Wild Silkworm, Bombyx mandarina
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Intoroduction

The mulberry wild silkworm (Bombyx
mandarina) is an important material for
comparative studies with the domestic silkworm
as well as for studies on themselves. However,
rearing of the mulberry wild silkworm in
laboratory is difficult. TANIGUCHI and NINAGI
(1983) reported on the masrearing method of
the silkworm by fresh mulberry leaves.
NINAGI and TAKEDA (1982) reported that it
could be raised on the artificial diet throuout
the larval instar TAKEDA and NINAGI (1983)
also reported the feeling habit of the mulberry
wild silkworm. Here, we report a new aseptic
rearing method for the mulberry wild
silkworm on an artificial diet by plate-feeding.

Table1  Composition of diets (%)
KIT2516 KIT4016 KIT404110

Mulberry leaf powder 25.0 40.0 40.0
Soy-protein 40.0 35.0 41.0
Tofu-cake powder 16.0 16.0 —

Corn starch 10.0 — 10.0
Citric acid 2.0 2.0 2.0
Sterol 04 04 0.4
Ascorbic acid 1.5 15 1.5
Vitamin mixture 1.5 1.5 1.5
Mineral mixture 3.0 3.0 3.0
Other 0.6 0.6 0.6

Materials and Methods

The artificial diet used in the experiment
were shown in Table 1. KIT2516 was the diet
designed for hybrid strains of domestic
silkworm, and KIT4016 and KIT404110 were
for the parent strains. '

Eggs of the mulberry wild silkworm were
collected in Nagano Prefecture. Preparation of
artificial diets and rearing were performed
according to the method described by
MATSUBARA (1975). Twenty larvae of each
group were reared in styrene cases at 30 C.
They were fed the artificial diet at hatching
and the diet was replaced 13 days after the
first feeding.

Results and Discussion

None of newly hatched larvae of the wild
silkworm are KIT2516 and KIT4016, but 12 of
20 larvae (60%) took KIT404110 and 11 larvae
spun-cocoons, then, emerged as adults.

The larvae period ranged from 16 to 27
days, the pupal stage lasted for 14-20 days and
thus, 31-46 days elapsed from hatching to
emergence,

Characteristics of cocoons produced by
the larvae reared on the diet, KIT404110 were
shown in Table 2. Cocoon weight, cocoon shell
weight and cocoon shell ratio were 0.565g,
4.16cg and 7.62%, respectively. There were
marked differences in these characteristics
between sexes.
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Purification and characterization of a major
esterase BesB from hemolymph of the
silkworm, Bombyx mori

HiTosHI ARAI, TOSHIHISA OKIDO, HIROSHI FuJIl and HIROSHI DOIRA

Institute of Genetic Resources, Faculty of Agriculture, Kyushu University
(Received May 31, 1999)

Total esterase activity in the hemolymph of Bombyx mori was measured using
a-naphthyl acetate as a substrate. It was low during the early fifth instar, then sharply
increased at the spinning stage and stayed high throughout the pupal stage. One of the
major hemolymph esterases of B. mori, previously named BesB (blood esterase B type), was
purified from day 1 pupae to homogeneity using procedures such as procainamide hydrochlor-
ide affinity chromatography. BesB had an apparent molecular weight of 58,000 and an
isoelectric point of 4.6. It was most active at pH 6-7, and was stable around pH 7 to 9. The
sequence of N-terminal 28 amino acid residues was partially homologous to previously
reported esterases isolated from the peach-potato aphid Myzus persicae. In kinetic parame-
ters, there were no differences in K,, values from four tested substrates, but there were
differences in Vyax values. BesB had the highest sensitivity to paraoxon and diisopropyl
fluorophosphate (DFP), and was moderately affected by eserin sulfate, phenylmethylsulfony!

fluoride (PMSF) and chloromercuribenzoic acid (pCMB). These results indicate that BesB

is a carboxylesterase in hemolymph.

Key words: Bombyx mori, Bes, hemolymph purification carboxylesterase.

Introduction

Esterases (carboxylesterases; E. C 3. 1. 1.
1) are ubiquitous in living organisms. Several
esterases have been isolated from various tissues
of plants and animals as well as microbes and
investigated for their biochemical properties
(BROGDON 1988; THOMAS ef al., 1993). Also,
esterases are widespread among insect species
and function in the digestion of nutritional mate-
rials (KAPIN and AHMAD, 1978), in detoxification
of xenobiotics (DAUTERMAN and HODGSON, 1978),
and in reproduction (RICHMOND ef al., 1980).

Institute of Genetic Resources, Faculty of Agriculture,
Kyushu University, 6-10-1, Hakozaki, Higashi-ku,
Fukuoka, 812-8581, Japan

Many esterases, however, do not show strict
substrate specificity, and it is difficult to reveal
their endogenous substrates except in the case of
cholinesterases.

In Bombyx movri, esterases have been stud-
ied from the standpoint of genetics. Polymor-
phism of esterase allozymes observed by their
differential mobility on agar gel electrophoresis
was found in hemolymph, silk glands, fat bodies,
midguts, eggs and integuments (YOSHITAKE and
EcucHi, 1965; YOSHITAKE and AKIYAMA, 1965;
EGucHI et al., 1965; EGUCHI and YOSHITAKE, 1967).
The hemolymph esterase of B, mori comprises
the three major allozymes BesA, BesB and BesC
(blood esterase), and their expression is controlled
by the codominant alleles Bes*, Bes® and Bes®,
respectively. The allele for BesO (absence of
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Characterization of a zebra Mutant of Rice with Increased Susceptibility to

Light Stress
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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 Chls 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 celtular 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, koibascb
@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 zebra 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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Summary

In the endosperm of japonica rice, du-T and du-2 mutations cause the reduction of amylose contents. It
was previously shown that the Wx” allele of rice, which is predominantly distributed in japonica rice, has
a mutation in the 5 splice site of intron 1 resulting in the creation of two weak 5 splice sites within
exon 1. In du-7 and du-2 mutants, spliced Wx" transcripts were highly reduced, whereas the processing
of transcripts derived from three other genes highly expressed in endosperm was not apparently
influenced. Results of competitive RT-PCR analysis indicate that transcripts spliced at the two newly
created 5’ splice sites were equally affected in these two mutants. Genetic and molecular analyses of the
effects of du-1 and du-2 on Wx" pre-mRNA with normal splice sites indicate that these two mutations do
not affect the processing of Wx” pre-mRNA after splicing, suggesting that du-7 and du-2 are mutations
of genes required for the efficient splicing of mutated Wx® pre-mRNA. Furthermore, du-1 and du-2
showed differential effects in endosperm and pollen. Although both mutations caused similar effects on
the splicing of Wx” transcripts in endosperm, du-1 caused higher reduction of Wx” mRNA in pollen than
in endosperm, while du-2 had a lesser effect in pollen than in endosperm. Based on these results, we
propose that the du-1 and du-2 loci of rice encode tissue-specifically regulated splicing factors that are
involved in alternative splicing of pre-mRNA in rice.

Keywords: rice, pre-mRNA splicing, alternative splicing, waxy gene, plants, splicing mutants.
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A chromosomal locus encoding a phosphoserine phosphatase-
and a truncated MinD-like protein affects differentiation in
Streptomyces azureus ATCC14921
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Abstract

We isolated BalAl, a representative transformant of thiostrepton-producing strain Streptomyces azureus ATCC14921, which carries an
approximately 2.5-kb chromosomal DNA fragment on a high-copy-number plasmid. While strain BalAl formed little aerial hyphae, its
morphological defect was restored by cultivation with S. azureus, S. laurentii, etc. Strain BalAl strongly inhibited the growth of Bacillus
subtilis more than its parent strain, and also inhibited the development of its parent and some Streptomyces strains with thiostrepton
resistance. Furthermore, it induced Strepromyces coelicolor A3(2) to produce undecylprodigiosin, at an early stage of growth. The 2.5-kb
fragment contained two orfs, orf/ and truncated orf2. The deduced products were somewhat similar to phosphoserine phosphatase-like
protein and the N-terminal region of MinD-like protein, respectively. The individual function of orfl or the function of both orfl and
truncated or/2 seems to induce particular phenotypes or properties in strain BalAl. © 2000 Federation of European Microbiological

Societies. Published by Elsevier Science B.V. All rights reserved.

Keywords: Morphological differentiation: Secondary metabolite; Aerial mycelium-negative transformant; Strepromyces azureus

1. Introduction

Streptomycetes undergo a complex cycle of morpholog-
ical and physiological differentiation resembling that of
filamentous fungi. A spore germinates to form substrate
mycelium, aerial hyphae rise from the colony surface, and
aerial hyphae septate into chains of pigmented spores.
Morphological and physiological differentiation of Strep-
tomyces are temporally coordinated [l], suggesting the
existence of shared global regulatory elements for dif-
ferentiation. Genes that promote morphological and phys-
iological differentiation have been identified and charac-
terized, include b/d, whi, aba, abs and afs [2-5). By cloning
of regulatory sequences on high-copy-number plasmids,
novel regulators for secondary metabolism and cellular
differentiation have been detected and characterized [6,7).
These reports encourage the use of high-copy-number
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plasmid to screen for potential developmental regulatory
genes Or sequences.

We isolated a 2.5-kb chromosomal DNA fragment from
thiostrepton-producing  Streptomyces azureus, using a
high-copy-number plasmid. Transformants carrying this
plasmid show repressed aerial hyphae formation, and se-
crete uncharacterized antimicrobial materials. We charac-
terized the transformant and determined the sequence of
the 2.5-kb fragment.

2. Materials and methods
2.1. Bacterial strains, plasmids and growth conditions

S. azureus PK100C, a plasmid-cured derivative of thio-
strepton producing S. azureus ATCC14921, was earlier
isolated in our laboratory [8]. Streptomyces coelicolor
A3(2), its plJ702 [9] carrying derivative and another thio-
strepton-producing strain Streptomyces laurentii ATC-
(31255 were used as indicators in antimicrobial activity
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Phage contamination has resulted in abnormal fer-
mentation in silage. We isolated a phage-resistant
strain, Lactobacillus plantarum NGRI0101 from silage.
The strain carried two plasmids, pLKL (6.8 kb) and
pLKS (2.0 kb). By curing and retransformation of the
plasmids, we clarified that pLKS has phage resistant ac-
tivity, characterized as no adsorption inhibition. pLKS
has 2,025 bp and three orfs, orf123, orf132, and orf918.
The predicted amino acid sequence of the orf918
product showed high similarity to those of Rep proteins
of Pediococcus halophilus plasmid pUCL287 and Lac-
tobacillus acidophilus plasmid pLA103. The replication
origin (ori) was upstream from orf918. There was no
gene similar to typical phage resistant genes encoded by
known plasmids. The phage resistance of L. plantarum

-NGRI0101 may possibly be due to a plasmid-encoded
abortive infection.
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Silage is a storable feed which makes use of lactic
fermentation.” Phage contamination can result in
abnormal fermentation in silage, and in particular,
infection is at a high frequency in silage of
southwestern Japan such as Kyushu and Okinawa.??
This is attributed to high temperatures (over 30°C)
and high moisture contents of plant materials (over
80%). Such being the case, phage control is needed
for processing and preservation of high quality
silage.

There are reports of phage resistance in
lactoccoci,®  but not in lactobacilli. Extensive
research has been done on interactions between lac-
tococcal phages and their hosts. L. /actis was found
to have many plasmids coding for natural defense
mechanisms against phages, and over 40 plasmids
with phage defense barriers have been identified.*®
The mechanisms of plasmid-encoded phage
resistance are grouped as follows: phage adsorption
interference, phage DNA injection inhibition, restric-

tion and modification systems, and abortive phage
infection (Abi).* Constructing phage-resistant sirains
by introducing these natural plasmids into phage-sen-
sitive strains is useful for silage fermentation as it is
for dairy fermentation.

We isolated many silage-making lactobacilli with
high lactic acid production from silage from Kyushu
and Okinawa.” In these strains, Lactobacillus planta-
rum NGRI0101 showed phage resistance and had two
plasmids. These two plasmids are characterized in
this work.

Materials and Methods

Bacterial strains, phages, and media. Silage-mak-
ing lactobacilli used were isolated form Kyushu and
Okinawa islands, southwestern Japan, and were
grown at 37°C in MRS or GYP medium (Difco
Laboratories, Detroit, MI, USA).'® Escherichia coli
JM109 was grown at 37°C in LB medium.'”
Erythromycin (5 ug/ml) for lactobacilli, ampicillin
(50 ug/ml), and erythromycin (100 ug/ml) for E.
coli were added to these media, as required.

Ten phages isolated from silage*® were classified
into seven groups (I, II, III, IV, V,, V,, and V3)'? de-
pending on host ranges, DNA homologies, DNA res-
triction patterns, and protein profiles: group V; was
newly classified from group V, for this work. They
were propagated on the common host Lactobacillus
pentosus NGRI0524.” The solution of each phage
was kept at —20°C with 20% (vol/vol) glycerol until
use.

Isolation of phage-sensitive mutants. Plasmid-cur-
ing experiments were done as described by Ruiz-Bar-
ba et al.'” L. plantarum NGRI0101 was incubated
with various concentrations of SDS (0.1-1.0 mg/ml)
and novobiocin (0.1-0.7 ug/ml) for 72 hr. Cultures
that grew at the highest concentration of curing rea-
gents were serially diluted with MRS broth and plat-
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A cell-free translation/glycosylation system derived from lepidopteran (Sf21) cells, which are widely used to
express high yields of foreign active proteins that have post-translational modifications, was constructed. The
insect cell extract was prepared using a Mini-Bomb cell disruption chamber by nitrogen pressure treatment,
which stably retains translational and post-translational components. The gp720 mRNA was transcribed from
the human immunodeficiency virus type-1 envelope glycoprotein gp120 gene with T7 RNA polymerase. When
the gp720 mRNA was translated in the insect cell-free system, gp120 having a molecular mass of 100 kDa was
detected by Western blot analysis. Synthesized gp120 and gp120 expressed in the intracellular fraction of
recombinant-baculovirus-infected S£21 cells had the same molecular mass, and they both had reduced mobility
compared with gp120 secreted by recombinant baculovirus-infected Sf21 cells. In contrast, the 56-kDa gp120
protein, which corresponds to the polypeptide backbone of gp120, was synthesized in wheat germ and rabbit
reticulocyte systems. The molecular mass of synthesized gp120 decreased from 100 kDa to 61 kDa after endo-
glycosidase H treatment, indicating that synthesized gp120 had been glycosylated with N-linked oligosaccha-
rides. Furthermore, glycosylated gp120 was bound to human CD4 molecules expressed on the surface of quail
cells. These results revealed that the insect cell-free system can synthesize gp120 that is folded in the proper
conformation to provide a CD4-binding domain.

[Key words: cell-free translation, glycosylation, insect cell extract, Spodoptera frugiperda, HIV-1 gp120, CD4

binding]

A number of cell-free protein-synthesis systems have
been prepared from rabbit reticulocytes (1), wheat germ
(2), Escherichia coli (3), and several culture cell lines.
Cell-free protein-synthesis systems, containing a transla-
tion machinery, amino acids, energy sources, and an
energy regeneration system, have been shown to be capa-

" ble of translating exogenous mRNA. These systems have
the potential to synthesize any desired proteins, includ-
ing native proteins, proteins toxic to living cells, and
artificially modified proteins. The rabbit reticulocyte
lysate, wheat germ extract, and Escherichia coli extract
systems are widely used to characterize synthesized pro-
teins and to investigate their translational mechanisms;
however, they are less efficient for producing foreign pro-
teins than living cells. Many studies on stabilizing the re-
actions and increase the rates of protein synthesis have
recently been carried out, and the productivity of the
cell-free protein-synthesis systems has been increasing.
The development of cell-free protein-synthesis systems
has reached the next stage, i.e., the production of active
proteins on a commercial scale. Many proteins, however,
require post-translational modification to become func-
tional.

Cell-free assay systems for proteins with post-transla-
tional modification have been constructed by combining
a eukaryotic cell-free translation system and rough micro-

somes (4-6). These reconstituted assay systems for assess-.

ing protein translation and post-translational processing
in higher eukaryotes have allowed characterization of the
translocational machinery (7, 8), and are being actively
used to define the topology of membrane proteins (9)
and to elucidate the regulation of N-linked core glyco-
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sylation (10). However, they may lack certain compo-
nents of the post-translation process (11), and heterology
may complicate the results (6, 12-14).

The baculovirus expression system has been used to ex-
press various proteins in.insect cells under the control of
a strong polyhedrin promoter (15, 16). Most of the re-
combinant proteins produced in this system have been
shown to be antigenically, immunogenically, and func-
tionally similar to their authentic counterparts, because
the insect cells are able to carry out many types of post-
translational modifications, such as addition of N- and
O-linked oligosaccharides (16).

In this paper, we describe a cell-free translation/glyco-
sylation system prepared from insect cells that can pro-
duce functional glycosylated proteins. In the present
study, we produced human immunodeficiency virus type-
1 (HIV-1) envelope glycoprotein gpl20 that is glyco-
sylated and folded in a mature conformation that allows
it to bind to CD4. This system was prepared from a sin-
gle source and includes almost all translational and post-
translational components maintained intact by a single-
step extraction. It is completely different from conven-
tional cell-free assay systems, such as the rabbit reticulo-
cyte lysate system supplemented with canine pancreatic
microsomes, which are mixtures of heterologous frac-
tions. This insect cell-free system will be a useful tool
for synthesizing functional glycoproteins and will serve
as a model system for elucidating the mechanisms of
post-translational modification.

MATERIALS AND METHODS

Cells and culture conditions Spodoptera frugiperda
(S£21) cells (17) were grown at 27°C in the IPL41 me-
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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 CCRS. 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 1o 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-
I 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: CCR5, 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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An insect cell extract for cell-free translation was prepared using a Mini-Bomb cell
disruption chamber, a unique device which disrupts biological materials by altering the pressure
on these materials. The highest potential extract for cellfree translation was prepared from
the cell suspension at a density of 1.0X 10° cells/ml, then disrupted at a nitrogen pressure of
10kg/cm?. Furthermore, synthesized proteins were stable in this extract, but were degraded by
proteinase in an extract prepared with a Potter-Elvehjem homogenizer. The insect cell extract
showed efficient activity for translation of protein 2a and coat protein of the brome mosaic
virus, while inefficiently translating protein la and protein 3a. On the other hand, mainly
protein 3a and coat protein were translated in a wheat germ system, while mainly proteins 2a
and 3a were translated in a rabbit reticulocyte system. The insect cell-free system appears to
possess an unusual property for enhancing translation of exogenous mRNA, making it different
from the rabbit reticulocyte and wheat germ systems.

INTRODUCTION

Several types of cell-free translation systems, e. g., wheat germ (Erickson and Blobel,
1983), rabbit reticulocytes (Jackson and Hunt, 1983), Escherichia coli (Chen and Zubay,
1983), yeast (Hussain and Leibowitz, 1986), CHO (Moldave and Fischer, 1983), Ehrlich
ascites tumor cells (Henshaw and Panniers, 1983) and many other sources, have been
developed. Among these, the traditional systems, i. e., wheat germ extract, rabbit
reticulocyte lysate and E. coli extract systems, are widely used for synthesizing
endogenous and artificial proteins for characterization of the protein or in order to
elucidate the translational mechanisms. The productivities of these traditional systems
have steadily increased (Madin et al., 2000; Kawarasaki et al., 1995; Nakano et al., 1994;
Kim et al., 1996), though it is still difficult to compare % vivo with in vitro phenomena
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We characterized a transformant BalAl of thiostrepton-producing strain Streptomyces
azureus ATCC14921, which carries an approximately 2.5kb chromosomal DNA fragment in
high-copy—number plasmid. While strain BalAl formed little aerial hyphae, its morphological
defect was restored by cultivation with S. azureus, S. laurentii and S. coelicolor. Strain BalAl
strongly inhibited the growth of B. subtilis more so than its parent strain, and also inhibited the
development of its parent and some Streptomyces strains with thiostrepton resistance.
Furthermore, it induced S. coelicolor A3(2) to produce undecylprodgiosin at an early stage of
growth, and to increase in the amount of actinorhodin production. The 2.5kb fragment
contained two orfs, orfl and truncated o7f2. The deduced products were somewhat similar to
phosphoserine phosphatase-like protein and N-terminal region of MinD-like protein, respec-
tively. The individual function of orfI or jointed function of both orfs seems to induce
particular phenotypes or properties in strain BalAl. )

INTRODUCTION

Streptomycetes undergo a complex cycle of morphological and physiological differen-
tiation resembling that of filamentous fungi. A spore germinates to form substrate myceli-
um, aerial hyphae rise from the colony surface, and aerial hyphae septate into chains of
pigmented spores. Morphological and physiological differentiation of Streptomyces are
temporally coordinated (Champness and Chater, 1994), suggesting the existence of
shared global regulatory elements for differentiation. Genes that promote morphological
and physiological differentiation have been identified and characterized, include bld, whi,
aba, abs and afs (Aceti and Champness, 1998; Chater, 1998; Fernandez-Moreno et al.,
1992; Umeyama et al., 1999). By cloning of regulatory sequences on high—copy-nuraber
plasmids, novel regulators for secondary metabolism and cellular differentiation have
been detected and characterized (Scheu et al., 1997; Ueda et al., 1999). These reports
encourage the use of high—-copy-number plasmid to screen for potential developmental
regulatory genes or sequences.

We isolated a 2.5kb chromosomal DNA fragment from thiostrepton-producing
Streptomyces azureus, using a high—-copy-number plasmid. In this report, we char-
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Screening and Identification of Effective Thermotolerant Lactic Acid
Bacteria Producing Antimicrobial Activity Against Escherichia coli
and Salmonella sp. Resistant to Antibiotics
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ABSTRACT

Two hundred fifty six isolates of lactic acid bacteria (LAB) displaying antimicrobial activity were
isolated from chicken intestine. Twenty effective isolates of LAB show bacteriocin — like activity (BLA)
against the target strains resistant to antibiotics (Escherichia coli and Salmonella sp.) to varying degrees.

Broad spectrum inhibition specific (SIS) were found from 6 h cultivation while the longer cultivation time
of 12 and 24 h appeared either the loss of BLA or the inhibition activity against the different target strain.
Only 3 effective thermotolerant isolates, i.e., KUB-AC5, KUB-AC 16 and KUB-AC20. exerted broad SIS
against all target strains except Salmonella sp. S001. However, BLA belonging to KUB-ACS could not
inhibit growth of E. coli EO06 and EO10 whereas KUB-AC20 did not inhibit only E. coli EO06. Based on
biochemical, physiological and molecular systematic method, these isolates were classified as Lacrobacillus

reuteri.

Key words : lactic acid bacteria, bacteriocin-like activity, antimicrobial activity, Lactobacillus reuteri

INTRODUCTION

Lactic acid bacteria (LAB) has been used as
a probiotic product in animal such as chicken, pig
(Salminen and Marteau, 1997). It produces variety
of antimicrobial substances which have beneficial
health effects in the host by improving the integrity
of the intestine microflora. LAB produces a variety
of low molecular mass compounds including acids,
alcohols, carbon dioxide, diacetyl, hydrogen
peroxide and other metabolites. Many of these

[N
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metabolites are bacteriocin, siderophore, reuterin,
and benzoic acid (Helander er al., 1997). These
comvpounds effect to various microorganisms
including those pathogens . So far a number of
antibiotics have been applied to chicken in order to
to prevent the infection and the increasing dosage
of the antibiotics used caused the development of
resistant bacterial strains in domestic animals.
Therefore, the objective of this paper was (i) to
investigate the antimicrobial activity producing
LAB from chicken intestine against the antibiotics

Department of Biotechnology, Faculty of Agro-Industry, Kasetsart University, Bangkok 10900, Thailand.
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Enterococcus sp. K-4, with a bacteriocin-like activity
against E. faecium, was isolated from grass silage in
Thailand. Morphological, physiological, and
phylogenetic studies clearly identified strain K-4 as a
strain of E. faecalis. Strain K-4 produced a maximal
amount of bacteriocin at 43-45°C. We purified, for the
first time, the bacteriocin produced at high temperature
by E. faecalis to homogeneity, using adsorption on cells
of the producer strain and reversed-phase liquid chro-
matography. The bacteriocin, designated enterocin SE-
K4, is a peptide of about 5 kDa as measured by SDS-
PAGE, and Mass spectrometry analysis found the
molecular mass of 5356.2, which is in good agreement.
The amino acid sequencing of the N-terminal end of en-
terocin SE-K4 showed apparent sequence similarity to
class Ila bacteriocins. Enterocin SE-K4 was active
against E. faecium, E. faecalis, Bacillus subtilis, Clos-
tridium beijerinckii, and Listeria monocytogenes. En-
terocin SE-K4 is very heat stable.

Key words: bacteriocin;  enterocin;  thermophilic
enterococci; natural food preservatives;
starter of silage production

Various bacteriocins from lactic acid bacteria
(LAB) have been identified and characterized.”? The
lantibiotic nisin and pediocin family bacteriocins
(class Ila) are active against a broad spectrum of
food spoilage bacteria and food-borne pathogenic
bacteria, including Clostridium and Listeria strains."
Because these bacteriocins are generally considered
to be safe, their use as natural food preservatives has
also been widely investigated and discussed.”

In recent years, bacteriocins produced by en-
terococci have gained interest because bacteriocin-
producer strains can readily be isolated from fer-

mented foods and silage®” and because many are
active against food-borne pathogens.” Enterococcal
bacteriocins show considerable diversity. Based on
their amino acid sequence similarity and their an-
timicrobial spectra, most of these bacteriocins have
been included in the pediocin family.® Various
research groups have attempted to screen enterococ-
cal bacteriocins, and enterococci were mainly isolat-
ed from dairy products in the temperate and frigid
zones.”® We considered that enterococci isolated
from a tropical zone might produce novel bacterio-
cins with properties suitable for adaptation to a trop-
ical niche. Thus, we did screening in a tropical zone
and isolated LAB strains, including enterococci from
tropical fermented vegetables and silage. Further-
more, the production of bacteriocins at high temper-
ature is a desirable characteristic for industrial
production of bacteriocin and for using as a starter
culture of silage production. We isolated one of the
thermophilic enterococci (strain K-4) from grass
silage in Thailand, which produced a bacteriocin
against E. faecium.

We describe herein the taxonomic identification of
bacteriocin producer strain K-4 and purification, pri-
mary structure, and antimicrobial spectrum of the
bacteriocin, enterocin SE-K4, produced by strain
K-4.

Materials and Methods

Bacterial strains, media, and growth conditions.
The bacteriocin, enterocin SE-K4, producer FEn-
terococcus sp. K-4 was isolated from grass silage in
Thailand. Strain K-4 was propagated in MRS (Difco
Laboratory, USA) or TGE medium containing (per
liter) 6 g of beef extract (Difco), 10 g of tryptone

' To whom correspondence should be addressed. Fax: + 81-298-38-7996; E-mail: shimaj@nfri.affrc.go.jp
Abbreviations: SDS, sodium dodecyl sulfate; PAGE, polyacrylamide gel electrophoresis; MES, 2-morpholinoethanesulfonic acid; LAB,

lactic acid bacteria; PCR, polymerase chain reaction
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HARREBEEHEUL WS, £7. BEOLERAEOBMELHSMNTTZENTEA
ERWEZXET S2BETOHEMON 2T /2. #2~9, 11~18, 20~24,
26, 2TRURAEMEEEZRETIE-trOSEEY OESBEFEIMTITHD T
EMHBITRE N, —F, $1 0EBROERRCETE -AIEET (w-D
ERERODRMOMICHFBRETFICBLATOROBERE LR, 00 REZFN
e, BIRMEE (w-1) SEFREERDMEEEHMN1ISENS65HIC /M.
AR RIZASIRMITHEB L 72 BERNFIRE S8 OZ BB 10HBIREIC B
RKTD1IHHERBEFCXMINTVNDAIEEZRLTVS., ZHETICHE10HBIRE
WRFABHEICEHULAEEFEIBEINTES T, HFLLEGHRREREFN
RASNLZERTRD. IOHRRERFBERAZCRACREAREEMLL,
4 Znon-molting of ishihara, BETLEE mm-is& T3,
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2n=54&2n=56DFBHEBREHFDOI/VID
MEBEAEICEUELRAEREDIER

AT OB fRE 2 - B 1
NNKE B

711 2 (Bombyx mori) DLFEHE & TN T W5 2 7 2 (Bombyx mandarina) 1213, Hefd
BEMNSHD L, BARRSNICEEICARTS2n=5408M&FED 2n=560 2
HEHVHRINTNS. My TOY T AIERSTMARETH O, FOXMHE
R, DE—F MR OBESHPHICB W TR MRAEICMA N RAakORE
PHERZINTWVWS. £ T, ZOMKRAKDOBREHRIAZHSHICTIENT, K
HF OHERERLVIVINORLREZITYL, REEOBBEZITo /2. £7,
W REERERD DI, RAKKOREIT /770K EIT>ETS, BIL
RII63.7THEEBTH o2, TORFEMREEHSEMBOBRET REZS,
MBROTMBTHS2n=55 n=27TORBEERTHBMEEE2n =55 + IETHH
BE, n=27+ 1A REETH 2EEDN, R—RRICEEL TRD SN, AEHT
R DL4EDE  F OSTFUTKI H REBENRD 5N, THS OEEOTRTORFM
REB-BBMICHAENEELE. £, BTESHRCBLTHARaED
BOLN, BIARCEORRNOBENTFRINLOT, F OMEREBLU2
=56DIVIANDRLRE, HAIEORLZMETo> A, £, F OHERREK
DR/BSNLE, TR, BB HTYOREHEIIIN=27L280EENRBD SN D
DD, WihkREEIIERINZN>. 2n =560 T AR UL ZHEIT
i3, BRI BWTHA 2/ 2WwWn=27L n=280EK LKA E2EDn =
28DOMEENENEN 1, 3H, 2BH/REL-. FORYERII % EERTHE
HREICLIETHOBIEMIIZWEHW L. &51, 13 (2n=56) IIF, %
RURELZSGETHRERIIE L (98.5%) FOHHREFIIEETHD, E—HF
MIRICBV THARBENZTHIN TV EDIIHESNTH > 7-.

WTNDRAT—ITHLNEWHRAKIZHRBL TWE AL, (DAREID B
SMITAEWN. (2) TORBEZHES TLEINENCLAHEDOERIRD 5N
mojz. () ¥MOMHREERMORGEHIIHETS. Z0HOL)EQ ORI
DL < OEEN TRD SN 5 BFZBREAKICEULTHY, FSFEOKARA
BIEIBREEOREREO—DTHIEELLNS.
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AA ADEEER MR &5 FRIEF L OHS
—SH 18—

FaJIFO5A « PESREESC - HIAY & - {LOK— - HEAH -
KEWFRIN - L8 & - BHF & F o

TUNRZRER - Bk - BRBERIZCAT

A1 ADECHEIIEERRRLEREZAVWABEEEK E2 P 0ICED 5N T
T, EETRINTMA, BL 0N TRESWEEERVEBE TR AHE
N, FRCFASNTETNS, BPEEBER ES) FRESMHBRICL > THEL N
B EZHEREDFIAT 22D ME OHEBEOMISMTIARD SR TS, &
MKERZTR - RRBESINPIZA TIZcDNAY O— 2 L 30 FRETFHR 21
BRLTWS, RFFETIE, BEEEMEKECDNAY O— I 30 TRETHR &
DHREEZBERICERZIT>7/2. cDNAYZ O—JIC L3N FREFHRERIT. B
R EBRFHREOHO0 2B EAUMKEREDPSO (KE) EOBITR SN 3cDNA
7 0—2ORFLPIZEDWTITONTWS, 2T, HEEEMK O S EEEE 2=
WIS BETFERELZZHED 0 2H 3 0WIIps0 (KE) EOF 1 2HERLI-.
ROTB 1 #HRICERBE L EEREE2E T 3EEN ST ML EDETRELR
BZfTw, DRELESRERAE S EEREREEAN SDNAZME L, ZODNA
BT IR U TCDNAYZ O— RO £ EBE 2R ET 3cDNATO— T Z2H
THY NS TV SA Y- 3 2ok, BEETIHOMNIR>=HEDOHK
Dz FRITRT .

RHEEMK QMR BE cDNAY O— R OHEEEE cDNATO—F

4 L 18 ml42
9 Ia 27 m291
11 K 9 mlO0O8
14 U 16 mb 9
15 bl 4 m4 4
21 Lan 12 m2 8
22 or 21 ml?71

24 Sel 3 m217
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Bose#FIAUHIV-1 IToARO—-TJEHEep 1 204 EHifTORS
& S

HRIZATIAI XTI
(HIV-1) EREBULRRIEINE
FCHY . SETERAGMES
5o TWB, HIV-11Z & B3ERR
i HIV-1IoANO—TEEE
THDgp120DV 3 KX A L &4Z
AR THZ2 /a7 7—TD

W —H. RUAKY LTOT— 82— & ZOIEBERE
EFIE U THEMRNA R (R L . WIERERRRREE ¢
sl L - R oRimBE R & BV (gp120 A RBERN TS
R L7, BEREMOSFEIL. S21#8E A1 DRk,

100kDa T - 7=, BERAVBFESHIRICIC & V) BREREMAN
DONEWESEOMGIMERER L2 (X)) . ABRRTIE. &
#HRE E EREIC S U FIVESS AR S h, 3V —

CD4&D
RaYRRE Dt A

Insect cell
extract

EETHREY.
PRt TE2—~T&HBCCR5 %
MLUEHIV-TOBOAAR TRIET
3, COEHILEENS, TV
FLRRD-OREFENE S
L Cgpt20DHRDRA N T3,
NE2OV1NLIRERBNT

Endo H

g-gp120 & E

gp120PRm
gp120S ™

ROAT T -UEIENET
HIV-1(SF162%)Dgp120%
Sz (Spodoptera frugiperda

Insect cells  Silkworm

Intra
-+ -+

Bl A THIREATAR L gp120 SHRA 5 1L
U 7 RRARI(SI21) & 1 DR THE L 7-gp120,

T3 FHTHSMSHANIE L 7:gp120 & BRUEMgP120 £8.5%SDS-PAGE
L. YIZ827097 ¢ LCTIRH U A, gp120PREgp120S
I EAFNT > FRIEHTEGP120 & T2 KRB Mp120 57T,

LRICEAT L CREEN I a n
B, —F. BHEMERRM M
Rafitse # AL 7 EARREIER R
TIREESEMAMEE R SN A
Motz EFDULDhhgp120
7 | bHelLa#iRavQToMMEIREICR
WUZCDAEREEL. KA1
S E0OERBETR HRE &
nr, Baiggsz AL B0
HAKRIE, BEAE FFD
SN =T 1 LT

Ext larvae
Lo V)
I

-107

— 49

|PLB-Sf21-AEIl) &H4 ITEELR, H1ATOE
EEF19/0 [SEL. NERFREELE OMTIER T
BEIREETE. gp1200) [BRITIG] £ELETIEL

DY =& LTUSEP IR T E 30, EEEOELEN.
SAEREEIC L 3 BNEAED [THEE] 28R V3,
(AUMARFERF R
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Development of a Technology to Produce an HIV-1 Envelope Protein gp120 Using Insect E_unl:tinns

Toshio Hara :

The number of patients infected
with the AIDS virus (HIV-1) is still
increasing around the world, causing
serious problems in the countries
affected. At the initial stage of HIV-
1 infection, the V3 domain of gp120,
which is an HIV-1 envelope protein,
is bound to CD4 of the
macrophages, which on the target
cells. Then, HIV-1 is taken in through

insect cells which was prepared using a Mini-Bomb cell
disruption chamber. The molecular weight of the translation
products was 100 kDa as in the case of the Sf21 cells of
Bombyx mori. Based on the enzymatic deglycosylation
reaction, N-type glycosylation in the coding products was
confirmed (Figure).

This cell free translation system enables to differentiate
secretion signal sequences as in the case of viable cells,
which are transferred into the microsomes where
glycosylation occurs. On the other hand, no glycosylation

CCR5, which is the second receptor

of the target cells. Accordingly, it :)‘(5;:;"9"
is anticipated that gp120 could be
used as an antigen to induce EndoH — +

immunity in the development of

intra
-+

reaction was confirmed in the case

Insect cells I‘:‘r'\‘l“::’"‘ of the cell free translation system
Extra Mr 9 using the extract of established cells
-+ - + originating from vertebrata. All of

the gp120 shown in the Figure was

vaccines. g-gp120 & GV —107 | bound to CD4 that appeared on the
Using the baculovirus system, ﬁ,-_: — 74 surface of HelL.a cells and QT6 cells,
as well as insect celis (Spodoptera gp120PRm- suggesting the existence of some
frugiperda IPLB-Sf21-AEIl) and gp120S ™ _ 49 | Kind of conformational high-order

Bombyx mori, the author succeeded
in producing gp120 of HIV-1 (SF162
strain) which targets the
macrophages. The quantity of
gp120 obtained using Bombyx mori

Figure: gp120 synthesized in the insect cell extract, expressed
in recombinant baculovirus-infected insect cells or silkworm
larvae. Each sample was treated or not treated with Endo
H, resolved by 8.5% SDS-PAGE and analyzed by Western
blotting. gp120PR and gp120S refer to the partial endo H-

structure, such as a domain
structure. It appears that the protein
biosynthesis system using the
insect functions can be applied as
a tool for membrane protein

amounted to 1g/ , and the

resistant form and sensitive form gp120, respectively.

contaminant proteins originating from body liquids could be
eliminated easily by salting out with ammonium sulfate. It
is no longer impossible to produce gp120 at an "insect
factory." Meanwhile, a template mRNA was produced using
a polyhedrin promoter and its noncoding region, and then
gp120 was biosynthesized in test tubes using an extract of

topologies and endoplasmic

reticulum targeting. The author is currently promoting the

development of consistent and efficient “factory production”

for target proteins.

( Department of Genetic Resources Technology, Faculty)
of Agriculture, Kyushu University
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HEOHUREEZAN VRSV NOE

TEARNVER” EWSEIREBZT
‘xR, #iBa

EX PRI NTHEE, EXPICHESTEIEX P R
CVLIEEBERAT, EEHE, DNA-4 I BRHEGD
ERFBEMEOHY, BR~OMEDTEEMA Y, Hehil
BAZ70ERICHEMET 3 EEs AR USH A BEDE
AP BI N TERROBREBAT 5.

KEECHBtan7: HUS THF O & 5 2 EHFED
BHREEDNABE Y > 9281, EOER MY EL
T, "B AN R BERENTWE, ThSD
Fro8 s EiE, REBKDNA O 87 MucHEEE 2
BT b > TIEWw 38, EA MY E XL
Y —LEEERT 2 DLW TIRERIE LT
B, BE, EAMVICHETS “ERMURE sy
HewBEABAT, GalRV v yy—tn) 7L
v /) — A (repressosome) DOWEIC & 2 EBE|MH, X
S 7 AR Y Y — 2 (transpososome) XA 28—
¥ — 24 (invertasome) 7 &® DNA-% > /%7 BHE
HOBMIEERR EHEL, SO 282 2HA
Taw A5 T A Z EaNEE S RIZ U, RS T,
BLDE R Doy v BIFROEEEBAL, 20

Bacterial HU-type Histone-like Protein—More than just
““histone-like"”
" Eiji YOKOYAMA, Seiva OGATA, AU AR EE B2 17T

0]

"+ 804

PREEZMREE L 72,

HEORELEX P oy /N0

Bfk DNA i3, BZEY, BiE, ElsE = ib+
HEATE IS bt onTnR2, ik, B
BEYIOEETIE, 378X b H2A, H2B, H3, H4
DEBEFEEYVYH—EAPYHIKKEoTHESATY
%. 49, a1k DNA OSETSERET L ) b Bh
TOHHEPHEICEWTY, EA M cEYT 25
VRIVEOFESEBIS ATV, RBECBLT, &
A b ERRICES TREOEEN DNAKS Y V578
TH5HHUWE, 207 3 7BHEELSE R b > H2B I3E
322k, £7:DNA 2B 3EHOH 2 - L»
Bohrickot, fivT, HUEREL IS KESTE
DIFHEMEDNAREES S > 7 ETHRKEFEOH ¥~
RNIBEDT I BT E R N H2A ERITB Y,
H2A P H ERIGT 22 &, $HEHED Thermo-
plasma acidophilum @ HTa O 7 3 BHKR &5 7
I/BEHPEA P HABIUHS ElTwa 2k
DERE SN, R, KBBORAKN E— RO
BEEZL DL DOWMENEL >0, HELHEE

fb2& 4% Vol 38, No.12. 2000
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218 10, BETRIEBW OB & R

10. BIEFRFEYORIH EFIA

(1] BIEFE—7 v T4 v I OREE

a. BERVMERZ

BIEFE =5 VT4 073, in vitro TiglE - &
LI BIRTF % in vitro T/ L ORI Z2AER
B ETHIRZ 2 1ThE, BIEFORS  HEHS
BT ER - BT FiETH B, 2O,
LI TIIHB O G TRESOMM, D58
{ARYH4R 2 - (genetic recombination) DR IZ#K -
TwdEnz s, BIEWHERZIE, Y4V ARMHE
POBEMICEL TN TOEYEIC BV CEERNIC
AONBBKETHY, FOEBHRBIITNToE
WHICBVTHRETH Y, ELOBRBHEn-TH
BETERVY, BEOHIBZIZRI010LHIIK
WTEB, BETY—5 71074, AEOM
HTHHEINTWE X2, 2hEROMIE: i

OREMEMALTITAh TV,

b. EEAVEE X

HFIE# 2 (homologous recombination) & 2
DOZKYEDNANHTRIZME I KISTH Y,
HEZEFIH UL, DL HHMAEbETHH
WMAHAERI S, HFAERZOERSEIIE S, Mk
T o P EAPTIIRED MG & L v 0AiE
WTHE, B ¥ BRI L DL HEF)
FREE VY, HREEAMT bp LT Th 2 L
BAHEESERIET T2 vbRATwS. 77,
HDIFEORIIMOMIBZ FEFB RS, Yt
FOWEIS & > THIBZFENETT25S B :
ANTO7ORF ) bHshTwWs,

THFE BRI Z IV O DEF U ABEENT
&9, Holliday €7, Meselson-Radding
(Aviemore) €7, double-strand break &5\ 7z
EXHBY. ThbiEveTRY, ZREDNAD—
FdHDVCEHEFOHII= Y 7DRD, VOO
B THOZKRAEZ Y, WHOBBEROANT O A
BDNADELBZLRHHBPL TS, BEVERD
N7 O TR DNAN —F O DERERF| D A%
Y, —HOBRETFIMFOBEFIELLIET
BEFERIRI S, AF O AR CE- 7S

F10.1 BIETAHIRZ OF & HFH

e s ) ) ey Mgz o

Hie 2 o2 DNA O#iEH: B T Bl %

(6] AL 2 RVHEE  #@E2L  &u C RS EEOMBR R — M RIETF -4y 74

(100bp LA L) (Y +7 b+ 2w EAEEREE) b )]

c KBF#RecA s V3V &
KEORIRZ

HBAL AR R AR 2 FE A Hh = cREsUTY L BIZFRO KaE-HDBIZFro—

(50bp KL T) V-J oMz =7 CABMRETRE)

T 7=V TIRAIFD T SRR
TEERBEANDOH AL

[N AV 3 &L Hh fKu R = % §)F - 3::0 NN FNIUVRRY LY FY IR

IR ISEF D lnf DFAK BEFEHER (Lroyfn
2 avYavNTOPRETF ANY & —%& iz ex vivo
R AT RTFOERE T7U—=F) Lk
M ET IV ORESET
DI

FEAHRE RO 2 L %L Hun chFUATrsva v AR & 7213 SRR 72
72 DNA DB MR e {5 W/IZF MR
DR R A BIZFS—F 747D
s RY ==, SV ED EER
7 4 )V 2 DNA O# g Ge o
A DA
CREEH EAREOER
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3. BEEEETORZAIIBITANNZF Y F 77— IJEROE
—TEE O HBE ORI IEH~NO T 70 —F—

M OW®, IO BT, LFE mE
ANRERER - BEFRR - BEEMBET TEHH)

Ereic

EMIZOBRROWEE YA VAOPH e s B
BB HBELBELERSCTAHERES) L L,
TANAZENL DR MEFE) R TREZ RIS
S1-00REERESETVL, MEEEDTA LA
RNy FIFT77=9, UTF77—-VElE) BoHa
4 73)VE. (bacterial defenses and phage counterde-
fenses) [CHIBHOEFTAELAD7 7 — VitHiEE s &
I ZENTEL, 77 —VIEQMBOED»S, 7
7 - VI ERESLBNES CHBE T2 LS
NTBY, ThoB@iroMiaRBOELIZ L BT
EAH Sk 572" 195246, KB (E coli)
127 7 — VR U THIRR & 585 (restriction and
modification) REMRB SN2, = OHEEEE, M
FAMIZBA L7 7 — V% EO R DNA O % [H
LT 2#ETHY, ZOMEOFHILEIFIREEORR
CABMR DNA BT ORBICREBL T2, — %4, 7
7= VRIMTIC L THIEOE T % 7 7 — VTt IC
TLHEOPORBLEETHY, FLOMREREME
RELTE,

BARTI, 77— VOREIEERAL EOMEK
BOZEBICEboTwb L MBI L, E, 77—
VRELIIEETREAR Y, £HEKOEE - Bk

Protection against bacteriophage contamination in indus-

trial fermentation processes

—Investigation and applications of phage resistance

mechanisms in bacteria—

Seiya Ogata, Tomoko Eguchi, and Katsumi Doi

Microbial Genetic Division, Institute of Genetic Resources,

Faculty of Agriculture, Kyushu University Graduate
" School, 6 10~ 1 Hakozaki, Higashi—ku, Fukuoka 812-8581

T 812-8581 & [l i R IX 54 6 -10~ 1

AEB L T HIEMEHE RS (1) 2 aBEH
WEBH A V- VREYORIIMBL I ENTE, T
ABRNHREORKRE IEICHA Lt 2848, 2
CRET L7 77— VOB E ZIUIPED) BZHEFE/KO
EEIIHEOLE L MBI LM TE LY,

T IV EBREBRVANEAESORBELIS TLER
DEEEHEELTVLOT, 77— ViE§R%2<IHE -
{, REBLEEIILZKOBER R ->TEL, BEEY v
WCRALZ77—Y0%id, THEREKERBED
IR ERT AHBETHIBL 77—V ThHLT
ENFBALPII RS TWEY, &/, £ ORBIYE
TP EEPLLT A L7 7 — V4D
WON, ERLEELIEBTED L H I,
L2L, BHOREEZHSITA RV — X - SLEEK
HREELHFE - BIIYWSFOMIRIIBIT 5 5ETIEY
7T UERERNDDREL L, BRI EOR
FEEeHELT7 7 - VHHEHEORBELF OIS HIHE
TAHMRVSHTHERIZLEENT VB, KT
3, REEEFEIBIIL BN 77— JHRFEICD
MR DA, HRC, IBEZPLCHMBEESNET A4
R RS L 7 7 — VIR R R L 27 7 —
VB ROMELICHABBOBKREER L, 7
7TV O—RIEERLTEEII OV TIIBNICHES,

1. REEEIISUH7 -5

T VDFHEGE, T I BEREEE (Corviebacte-
rium), T MY - 7% ) —V3EEE (Clostridium), ¥t
W B ZEBE (Strepromyces, Bacillus) , BEEREAE (Ba-
cillus), ZHEFHEHE (Leuconostoc), F — A - FLEE ik
B HBE (Lacrococeus, Lactobacillus, Streptococcus),
EU W (Lacobacillus), ¥ 5 4V — & — V58

(Staphylococcus), ¥l (Pediococcus), WEH (Lecro-
coccus) FOMALFIHL72E { OREBEOEET LI
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Lactobacillus BH.EEBRE OB L FEREIEICK 2 EERFHAKDOIELH

JUNKZBRZEMERCZFRERERE LY - #F £ B % R

®

il

AEHIT, EGHCEED Y I LBHEME T,
Lactobacillus, Lactococcus, Enterococcus 73
EDQERBEENSHBRINTVWIERTHD.
F-X, =T N EOEABGEN S, BE
v—t—, BinFEa. BB EORERRM.
Bl 71 EQEE. B, W EOREE
FGREN ST L= DT RITh Tz 25k T8
KHAENTVDY, SSIERBELT TS,
BROFRRICABEOELT INEVE TH DN
IFUAL CORARRNED—F. BRIEL
ATH, AEBEORYT—2ABLIZENRET S
AFy VEEIZOBEANERNTWS, LWEEIR
HERFDOHSWDHMBEFATHEE - FIHINT
B0, TONERE L TIL, BEEREGD 5 WA,
BN, BELEOTLETHD, FLLEK, 58
ETIABCEAREREEEABITWEEEH
DEVWEBETO H 2, BF. BECEELHLE
EICEBTONA AT 4 7 AR LTSN,
ABEEAE L TRAIN TV DL, REBA
BRAMZ & B MIERE TR LMl 25 ifa iz
LBHUERN. MERFHCRERIE LR EDS)
RAORANERZBRUNTNS, — 4, ZZ 155D
Ml THEERBERFIE Y- INEREINL
ZEIZED, ABETH, 207/ LBIUNY
TIFT 7= (Ty—2), TIRAIR, b
AR DI QG FEEN I M &S FM
REMIBD TRENWAY — RTH#ESEZRITOOH
5,

IEEOCBEYMEBLICKD, RilZBARNE
EOEEERELRTA-CEEZTHE0., B
EFACHFALORMAERE - #0010, Bif
IBEREHIED D BN R MY L — Y DiE
FAR® SN TS, F4 L — S AEHEY &
Lactobacillus plantarum # & & T2 HLEEH
Lo THABRBEI R THET 2, fEEOEL
R THS. BETHE. 100X 32Kk0hD
RBRBELEELREVO—NR—REDERE &
ROUBEEFOREICE D, BRI THE
YA L — D OMENMTONDDHB, Ll
W5, M- e FOETSEEE TIIER
ZRLAMRICL ST, BEHOY A L —YOFEMNR
BRETHD. TOFRREL T, BRLZEEHETT
AR ThNBRNW I &R T 7 — DI
KBERICE > THBENRE. T-IBHTE
WRERILERZ O THIEEZSNTNS?
3)

PR TR, BEBEH L0 LY 1 L
ABRBEZ AV, BEETFRIECL2EEN A KO
EHERS T, I, T L—CREBICEL R H
FEELOT T 7 OBEROBREICET 2%
R0 .

RBAE
EREMk - 77— - TRIEK
AP TIIMIER, whil, BRI EOEEEBO

AL —CLORBEL 2880 RO ALBME %

ALY, E¥ERRE LT Lactobacillus casei
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Replication and Transmission of Streptomyces Conjugative Plasmids

Seiya OGATA

Microbial Genetics Division, Institute of Genetic Resources, Paculty of Agriculture,
Graduate School, Kyushu University

In Streptomyces, all conjugative DNA transfer
seems to depend on activity of the plasmid. However,
this plasmid-mediated conjugation is a process clearly
different from that functioning in other bacteria, espe-
cially gram-negative bacteria in which the mechanisms
of DNA processing and replication during plasmid
transfer are being extensively investigated.

This report concerns replication of conjugative
plasmids of thiostrepton-producing Streptomyces, S.
azureus ATCC14921 and S. laurentii ATCC31255,
and events during plasmid transfer. The objective of
this work is clarification of DNA processing and
replication during plasmid transfer between Strepto-
myces mycelia.

Materials and Methods

~ Plasmid DNA was prepared by the alkaline-
method. Southern hybridization was performed using
DIG DNA Labeling and Detection kits. DNA
sequence determinations with automated sequencer
were done using Taq Dye Deoxy Terminator cycle
Sequencing kits. Amino acid sequence of the electro-
blotted protein was determined using a gas-phase se-
quencer. DNA and protein sequences were analyzed
using the DNASIS program and the BLAST searching
. program. DNA-protein complexes were detected by
" Southern hybridization.

Localization of newly formed septum and DNA
was determined with a phase contrast or fluorescence
microscopy. In situ PCR was also performed to
visualize the localization and movement of DNA.

Results

Replication and factors of plasmid pSAl.1 of S.
azureus
(1) Replication factors, ori and rep

Plasmid pSAl.l accumulated single-stranded
DNA as replication intermediates in S. lividans TK24,
therefore, this plasmid was cnsidered to replicate by a
rolling-circle mechanism. The essential replication
factors, ori and rep, were determined and their sites are

mapped together with other genes in Fig.1. The
replication origin, ori, of pSAl.l1 was classified into
the pC194 group. The rep gene encoding the replica-
tion initiator protein Rep belonging to superfamily I
consisted of mostly phage-derived replication proteins
(Fig. 2).

(2) DNA-binding protein (histone-like protein) and its
gene

A DNA-binding protein (pI > 9.7 and about 110
kDa) as the replication factor of pSA1l.l was purified
on a single-stranded DNA-Celulose column. The N-
terminal amino acid sequence of this protein had a
high homology with that of small basic DNA-binding
proteins known as histone-like proteins. Thus, this
protein was designated as HS1 (Histone-like protein of
S. lividans). Gel retardation assay revealed that HS1
bound with the single-stranded DNA as replication
intermediates of pSAL.1.

The hup gene encoding HS1 was cloned and
sequenced. The deduced N-terminal amino acid
sequence and molecular mass (9851 Da) and PI (9.95)
were in good agreement with characteristics of HSI,
and the signature sequence for histone-like proteins
was evident. Phylogenetic analysis suggested that HS1
did not belong to the cluster of histone-like proteins
from most species of bacteria and related relatively to
the histone-like protein, TF1, from Bacillus phages
SPO1, as shown in Fig. 3. The Aup transcript of about
500 nucleotides was detected. The hup fragment
hybridized with the Asel fragment C in the 9-10 o’
clock region of the chromosome. Total DNAs of many
Streptomyces species hybridized with the internal
region of Aup.

Furthermore, we cloned the hup2 gene encoding
another histone-like protein HS12, a hybrid protein of
prokaryotic HU-type histone-like protein and eukaryo-
tic histone H1.

Structural and functional analysis of sporulation-
inhibitory and transfer gene spi of plasmid
pSAL.l and spi - and spo III E-like gene of
Streptomyces chromosome

In 1993, we had reported detection and the nucleo-
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YAMASHITA, K., H. SATOH, A. NISHI, K. ASAKAWA ( Fac. Agr.,Kyushu u.)

mutant gene, fJoury 3 (1), Jocaled on chromosome 6 in rice

A 2 DOIFLR R AT DN TR, SNETREAENWS
12T D Mlo 183 (B A4ICERT D flo 20 2EHET A
HWEXNTV S, KRS Taiti ) KT 151065
21 OMNUZHS GRS & o TR Uiz 2R kI,
Fil= e TGR AT Sk tlo 3 () LWLz, Al
8Cik. TOSEE IO NHE. HEb s S TR
Bk L OREIZ DV THE T 2.

Ut o577 1k) B BHC KR Gl TRmis ) BT
= [H$658 ) OMNUSZIGIIRMIC &> TIERL 2
DRERKORIE BNz, SNS DEN/EIZDNT
HMELREEFS &E I, Gl RO M FE
#Y, flol, flo2, ac, shrl, shr2, sug I} TF sug
207 RUET DRRIE Rk & DAL &1, WA HECL
VIcBREERE 2T oM. 510, ZROKRK
(Triplo 4, 6. 8~12)K CHEMIHE TR/ LD KRB &
Fu. ERE AL IS RHE TIEDIEE £ T o 7z,

(#5FF U %E) Table 1 12 Pi/ziC LU 72 B34
IKRHEM SSTOZN DIVBLIGE &R Uiz, TOZN
KT, BERCREBREFLEMEFZELELEDS K

DS KRS, RS IVIRTBARIICKS T
IR ORRAE L IETF L. K 0PRSS
shrunkenk &75 5.

Fi7= 7LV AR YLIRG RSO0 I A 3SR T 1
WINLREWERL. 2. R2TRBIEUAD I
BB SN0 I EMNS, TNSIB—IHR

A novel Qoury cndosperm

TIEORRENRRTH D T ENHESI N, BITE
YR6 Ff TR & DI AEBEFifili-f- DI R
WP HIF LD KRB ER LIz, F: T EM4%
RS BHETROLI NG 1OWLISEE T 22
BEE L. SNEORMME. I L)
FERARBIERTHAT R TH D EH A 51D,

2R TR i L DOFIT-0 23 W Y
NHIFLERZERL, D, FrCRIFLE KUY
OEBIBERT MO EA380 SN/ &5,
oS B OTRUET SRR IE DRHETIEOR %
BRTHD T EMYSpEDI, LLLORAICIL
S&E, ISR U IR AL JRRHE T %
floury 3(1) (Jo 3@) L4 L7z,

o 3) ZESLIA T & EM 591 & Triplo 4, 6, 8~12&
DOEATIC 35V D505k 2 M Lz 0, Triplo 6L 54
EOErCHAMNSI : 10 MIHLISES T 5 0 R
L7i=. Triplo 6&DFxTi, M EFMAOILBIHBER AT
TSPl o fn, F T omist,. Zi (eikriEan
HILICHET Do 2R U o 30) BUET MO
OICIERT 2 S & DRI, REIRGIZIERT D I
AR i LD MHIMERE ZMEL2ETH, Mo
3(1) RHE THC KOs RHET EHIZIURIT 2T &
AW S p&lsol, WHMFICKTE, IhsOil
Lt wa—v3I—C—flo31)— st1— dp6 —
chl 3T (RO L ICBHNT D LB IND Fig.1) .

Table 1 Grain morphorogy of flo 3 (t) mutantin rice

Genotype  Weight (ing) Length (inm) Width (mm) Thickness (mm)
Normal 24.741.80 (100) S5.240.16 (100) 3.0£0.08 (100) 2.040.10 (100)
flo3 18.6+1.10 ( 75) 5.240.19 (101) 3.0+0.08 (99) 1.74£0.08 ( 85)
():%
wx v3 Ili 3 s{ 1 chl4 dp6

c

1

| |
fe-9.0:£4.6—>e—122£33 —+]

346104 ——— ¥

je————— 2412 2.1

— 342124

382114 ————

Fig.1 Tentative locatlon of flo 3 on chromosome 6 In rice.
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Tian, H.D.}, 1L Satoh', T. Kumamaru', Y. Takemoto', M. Ogawa? (1. Div. Biores. Biocnviron. Sci., Grad. Sch. Kyushu U.,

Fac. Human Life Sci., Yamaguchi Pref. U.) Genetic analysis of 5711 mutant gene, glup 6(1), in rice.

AFINFY) ik, rERLETSTkDOMI k& LTAIK
Ehith, INTHEROLUBIIABIEEN, BHRANT
aRUBY Ty MIZMZL HIMNT 5. STHESKIRR
TIT) o OMik c EHUTMSG T e T OENIzZ L S
EEASN, YT UHIRKEL RICEMT 2. 21
ETITE TR DRI D6DOA FSTHIE SLTHA T + #4s
L. ST CRIAICSTHE GG T 205 LD TH
%95,

(B RH 1K) KERRATE T4 655 ) OMNULER (C
& o T /=STIHEE FAREMI39 B TXEER o> STITEE SLifi{z T-
AR EN W=,

BT > /80 HILSDS-PAGEIZ X O 434 L 7=,
STKDRRUY AT F RIZAT VT YU bk EMW, D12 ¥
70y ML DM Uiz, EMI39 2 BISL TR, BLED
STHERBET AR MR S ZREKMY &M L. 1§
SNIEFIRFIET- %204 L 7=,

[$5 2 TXE 8] SDS-PAGESM 45T, EMY3913 S7kD
RURTF RORIMSTH), 40kDJZX20kDY )L 1) >0
MA@OL, 20L)&Jkiz, 206kD YT L RIA3KD T OS5
IOMAPQR6L, 13 ERL . I AY T Oy k4
WrosER, EMIZIZHEMT ASTRDR Y RTF Kidii /L
FIVaRUEBY 71y blibik S BURLIZT &
MO, TNTF) KT HD LA ShEE o T,

BP6S DO IRRR ISFIR - 250 Lsss 1. I
LRFUTVWIN O ERILZRL . D, F2TirAER
EMY39% (57H, 40L, 20L. 26L. 13L) A3 : HI@ES
THMEE R L, SISO, EMIV O STy
TR OBRCI WS T s, Lol

IR OESRD O T OLFE RBBEMNICKR T 5
EERLTWS,

EM939 % BEH O STULS SGEHA T EUR R S AShI L. [
ANEROE B TR NI LA MM 2 1o 0= (Tablel )
esp 2, glup 2, glup 3K Wglup 4H{LE R E DR H B
FUSEFERI &R U, Glup IRIK Glup SETERIKE DHLAH
FU3STHEI AR U 7z, F2Til. £ TOHMBSHETE AR
DIMENRD SNTm. TORERIT. EMIZIDSTIER A
PR O6 DDSTIZE SLa T-1 & /s Dl TR OLESRIC
KHTELERLTEHD, FITC, glups)&ds, L=,
esp 2R WRglup SLEYUK E DF2 T, PFAERL,  esp 2Rl/glup
IR, glup 6RIR BRI L DEAFE IS T U iR A
B L 7=HI SR 04 5 1 A Sh, 9:3:3;
1O ICB &3 208243 L. Glup 18 OF: T,
Glup 1B, TFARIE Thglup 6BID3I 5 A TR SN, 9 :
3: ADWIELLITHE BT DM R IRL T glup 28 DFZTIE,
FFERL : glup 28] - glup 6BIHE 9 2 3 . ADWIHELLIZHE S
DIEEER LT, glup4EDFTIR, STIRIOR N DM
B EFAER : BIE : HUNNRIBERIAY © 6 @ 1Dkt
ICEET 598 %R L. Glup SEQOFTIE, B/ER - i
BB RELOSTURIES ¢ 7 6D ILICES 355
BEERRLIm. TS ORI, glup 6L {GTF Iesp 2,
glup 3, glup NBAG-TF EHIMBREATL . Glup 1] I8
plup ZREFIZH LN THDL ZEERLTWVS,

ZROARSI T EIT o o g5 AL, Triplod~12 S ofliGt
WZIER B . STURIZAS : LTS3 D50t %ni L. L
12085 T, glup 6IR{ETIERAAAR I ~3DW NI
TLEEALND,

Table 1. Scgregation of the respective phenotypes in F2 seeds from the crosses between EM939 and
the marker lincs for cach of 57H mutant gene, esp 2 Glup 1, glup 2, glup 3, glup 4 and Glup 5.

Cross comb. Fi sceds

Scgregation in F2

Total 2(9:3:3:1)(9.3:4)(9;6: 1)(3:7:6)

EM939 xep 2 Wildtype W“d] '7‘][” EM9 fz tpe esp f{;""“ o - 07

Vi g R g T
a3 Waanpe SR T
L
PV xblupJWﬂdnchlm( iy]ié """ ii'&féiéiéjuiﬁ'i {;,;;”""A'aa’;g'v'c'{;.;; """ m """""""""""" .
EM9M X Glp 5 S711 Wilxl-::;'p: liM939]/;i;u/; Siype Incnmpl(t:‘c ST type . 1.98
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Y. TAKEMOTO, T. KUMAMARU, H. SATOH and M. OGAWA*

£ Jt (KA,

(30%) 4 A. 20004

“IORR A TERL )

(Fac. ‘Agr.. Kyushu U., Dep. Life Sci.,

Yamaguchi Pre. U.) Histochemical analysis of the developing endosperm of a 57H mutant, glup 4, in rice.

AR5V IdER EC57kDFiER{k & L TERR &
Nk, BRASEINRBYO e R T2y
MIHZEL, EHELU TPBIUEERT 5. —4. 70O
T I ANEERICERLU TPBIZERT 3, STHE
REQ TN >0t BIUMBEESMREHET 2
BETFPERTII LI >T ORI NAZWLE]
RELERL, BRELL TEERPBOERMME X
N5, SENIHZICEAE S Nizglup HBRETFDF I 5
U Ok - BHROARAr—RIZBITHEABRE %
MATDHTLEAMEL T, glup ERIEKD T ILTY)
SRR DBEHAMIZMIA LB RERE TS,
(RE R OB 1E] MNUSLER 12 & > T8 f=glupdZE Rtk
EM 9S6 R UM fu ¥l [-57h658 ) M=,
2 39 Vi BER EL(SDG) .0 57 B i ;. 46~64%0) SDG %
A, BREFIOARLEPBYS Y 3%
36,000rpm T1HF I 2053 .00 1%, 2@ L=, TFSEM
BRI PE208 OB AT 2 TR F 855 M
WTAM Lz, SEER  —KREKIc L7 Y > a
Y731y MihRUTOS I UhikER LR,
(R KUEL] SDGHL Dﬁ}?ﬁﬁﬂfro)#%\
7053 ERAUTS I va Y icymain, R
MINFI LR B 2R/ L, TOZ &
13, glup 4 RAETIISTRDATR (K DZERII N IO S
IER—-TH DAL RL TS, KiTgup 44
SUKICIFIET 2PBOEER %2175 7= glup 44 54K T,
BFA Y S [IER OMERIZE SRR G B b AT Y
V= LM U1 2um PRI & BFA RN L b
UNROPBUNRE N, PBANTOYILTY S
V7O ORIEMNZEYISMIZT D 2012 s e
BE{T o7 (Figl), ZIL 57V S HEZM W8S,

PBALESEITPBAAMEME Nfee —F7, 705 324

REMOIGE, PBIOAEM SN, L EOE
. glup ERARICE T D083, o530 &
JEkEle@PB-Il:%?ﬁT% é‘.*rrb’(bufu
ZDLIDiIz. Ve
HDesp 2, Glup 1, glUP ﬂf#tﬂﬂtLERﬁjj’EO)A‘
SUARIPBIZHEIT 5, LAL. ToEMINEIIA
SRIEDEEZEND., ep 28 REOFRIKIIT 0

EIEIEES ;

ILESSHE LIZIRIETERU, Glup 1K Uglup 2
ZRAETIE. fMIREERERNTIOSI > Elg14 0
TRZHBEL TERLTWS, & 230B MM o
#ER. glup 41»*25%14:0)%5(2{%&;11’1}[;1\1;:5,\&3575:,
ep 2ERAEEIRANVTOSI L LESTDIENR
SEHLTWDZ LR EN. ULoZemns,
glup $RIZFIE, 75V D HIBREDRKE - EHO
AZT—RIZBNWT., BHMOGBETF SIZRED B
BEHETZEREIND, TR Telup 485 T
esp ZB{ATF LHMNIENT 2 2 EARENTED.,
glup G/ IZTFIETNT U D% - BEROH Ay —
mmmwmwmgfrmrta EEZLEND,

@ =

LR
an 1 Immunogold labeling of the developlng glup 4
endosperm by anti glutelin and anti prolamin
antibodies. Panel; A:anti glutelin basic subunit
antibody, B: anti prolamin polypeptide antibody.
Bar=500nm
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Sunohara, H.1, H. Satoh? and Y. Nagato! (1. Grad. Sch. Agr. Life Sci., U. Tokyo, 2. Fac. Agr., Kyushu U.)

Developmantal analysis of short panicle mutants in rice.

HOBPYA X3EERBERETHD RN,
FOHEABB COVWTIREEAEHSMCZ>TY
BV, BRA, BEOEIFEY ~#eicER L.
EHERKIIDWTRITE T, 1 RS P65
SEMNUMEE L = #%A0 5% S - G RA0%R
MEAW:EZ, WThOBEDLTFAERDESSBUT TH
% (X1).

MEIbORELFBIC,. SIEHRMSKE T 7
AP —2HREMELTWS, B, BHOEXD
ZRIT. BHMEMOBKUEIOZRELTHRET
X5, TIT. BEGMOKEEZICHTNT. 9
RHEESELUEEC A, A HEIGEENEL . Sk
HLHEL L TWaCEHAH. B. i EILE WA,
MBI AR L3 ER CARK). C. HihgiEE
BBERMEIFER AN, SIS L THnAE2
R EVSIITN— T B T EMNTE(K2),
®KiZ, VN —TAOHBEOEBEETH 7. T
NSRFIIN—TTEI. HE@UAOBOBEIZDN
THELE.

HED4ED—REFFICDWT, —REHEE - —
KREREH & - —REESMB 2R, —KBHE
ST, 2TOERETELCNRE SN, 7

by
5
5
bl
bt
B, ARG EERTEREOE,
(ZEMSTE5(FER), TCM2830(5 IL—FA),
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—TBOENEETH>/=. Tl —KEHE -
— R FH RSN RL L Twa M, FIiL—
THITEBIIEN S -, TS O#RIL, Bl
{Bid, —REMFHME - BOEL - BYzEdHEST
EERBLTNHD,

Elo, ERSEUEMIRHENDRBIERTOSHI
%MV /=in situ hybridization#. 2/ )L—7AKUB
DAFHEO—RKEFEMEH OB L TiTo 7=,
FARMTIZ, ZREESEHICH R TDOSHI
DFEEBB SN xs0, #ELZb DS 53
R TRBFAREZIFR UM RENELS o7,
DED, INSORKTIE, BEhIedi 00 RN
BEZESHYEE, HoY1 XOBFEICIIMEL T
WRNWIEEZRBLTWS, YIIL—TBO1R# Tid.
FARLD HRUICHEARTORENNEELL, &
ST DEIEDRBEL, HOH A XDUEIT S H
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LD ED, By A XOPEICIE, SR
FHBERBLTWD T &, £7-, HEROKRE
DIAITHEOY A XICHE L TWHAEEE D
RBRE N,
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HAYASHIDA, E.', H. SATOH?, Y. NAGATO ' (1.Grad. Sch. Agric. Life Sci., U. Tokyo, 2. Fac. Agric.,
Kyushu U.) ADL genes are associated with adaxial-abaxial patterning in rice leaves.

EORIBREGCREERTHIENY TR &
PEHICHBEERNHE L MOHRINTE,
BOREOMMEIZDONWTI, A2 04X FIF¥
buEQaCLEENS, REONY—VICRBER
TEEXDNIRRENRESHTN S, LMLE
o, ThoDOBREFHARESMICEDL S ICHEE
LTRENREINDIONCDNTIE, KIEICHD
Mz TWEL, ENERADMCT HICIITRE
DOERBAYOHMLERTHBROEDEFRTDH S,

A RRRFR{kadll( adaxialized leaf 1) (%, FE
BB (EREELTRESh, EHILEHD
KA OHIZHET S REBBRABAICHBFELTH
=128, FORRREFRIEOREDHLEHET
3bDEEZOND, ZOZEREKIZONWTIZHIE
98T-45-24 LLTRERLIN, SEAREDOHLIC
MbAFILERETHRELICOTHRET 5,

A RIEB 655 OFHIPICMNULIE U7z
Moadllt LR DOBIEFREOLEDOERKadl2x
1, adl2badli LR LS RPDT—H—-TH3
HWERREAEEICSHE L. EAMEAHEROER
ICAYRALERBORE EREICEM > THEATS
(B1), ULUIhiDadizizadlt LY EDIChivE
DB, F-EBETICHIELTLES,

adll, adi2&HICERAREORANLIZBAONTH
3. AMOEAMBICOLWTIIREIROOND
HLDO, FDE - BEICOWTIAELNTE M
Tco FCT. BERHRORRENXRTRIUEDIER
ERIY—=T LT,

TCM2380(2, HREEHOERMWRDIZLALET
ERENHMEL LD, BAIOEAHRTRESIC
Mt B, TORHABRLEORMEIB-ITC. X
RIS D, fit> TTCM2380 RERMIBOR
fov—h—BEFELEZIOND, ERES{ELS
ORBVEFABEFEIFCTHo 1z, £ZTadl2
DEMHEBOR - BEEELMNIT IHIC
TCM2380 Lad2D_BERGEE{EH LIz&I 5.
ERGEEMELEVERAERSEICHTH LI, B
Hadi2 TTIZRB 2T TR EAMAR L BAIH K
L. ®ELI=&EZADND,

¥ fzadl1 CIIEREHNTFER L Y HETRS REK
DEBEM DL LT, adiZOEIEEBRILEES
AOTHRELEZEZS, BLOERREHZIHOD
adlt LEHkIC, ZETAD BB OLRANSEREED
MR ohiz(R2),
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BIOSYNTHESIS OF RICE S-POOR AND S-RICH PROLAMINS ARE
REGULATED BY INDEPENDENT GENETIC SYSTEM

H. Matsusaka', T. Kumamaru®, M. Ogawa?, and H. Satoh’

Lab. of Plant Genetic Resources Institute of Genetic Resources, Kyushu
University, Fukuoka 8128581, Japan; *Fac. Home Econ., Yamaguchi Pref.
University, Yamaguchi 753, Japan

Polypeptides constructing rice prolamins are synthesized on the endoplasmic
reticulum and accumulated in the spherical protein body type (PB )- Although it
has been suggested that there are many structural genes for rice prolamins, it is
not revealed what kind of and how many genes involve in the regulation for the
synthesis and the accumulation process of rice prolamin polypeptides. To make
clear the genetic regulation mechanism of prolamin biosynthesis, we tried to
isolate novel mutants by the MNU treatment and the detailed analyses of
genetical and biochemical properties was carried out.

116 prolamin mutants were newly obtained by the MNU treatment with
Taichung 65. Prolamins in original variety Kinmaze were separated into four
polypeptide band groups distributed from 16 to 10 kD, that is, 16, 15(13a), 13
(13b) and 10 kD bands, by SDS-PAGE. These mutants were classified into two
groups which subdivided 5 types based on the SDS-PAGE band patterns. One
group (group A) containing 2 types was characterized by a remarkable decrease
of 13b polypeptide, and the other group (group B) having 3 types by a significant
reduction of 13a polypeptides with large amount of 13b polypeptide. Two novel
types of mutants were found in addition to 3 types of mutants reported previously
(Kumamaru et al. 1988), both of which belonged to group B. Although prolamins
have classified into S-poor and S-rich according to the difference of solvent
solubility (Ogawa et al. 1987), most of 13b polypeptides were S-poor prolamin,
while 10 kD, 13a and 16 kD polypeptides were S-rich prolamin in Kinmaze. Thus
it is considered that group A is mutants for S-poor prolamin and group B is those
of S-rich prolamin. Based on the band patterns of isoelectric focusing known as
useful method to detect microheterogeneity, these mutants were also classified
into two groups, which completely corresponded to above-mentioned two groups.
As was expected, S-poor prolamin level in group A, S-rich prolamin level in group
B decreased respectively, but there is no novel band with distinct pls.

All of the mutants newly induced were controlled by single genes. Because of
the simultaneous change of prolamin polypeptides encoded by different structural
genes, it was concluded that these mutant genes involved in the regulation of the
prolamin biosynthesis and/or the accumulation into PB- .Thus it is possible to
assume that there are at least two different regulation mechanisms for the
synthesis and the deposition in PB- , in which one involves in S-poor prolamin
regulation and the other in S-rich prolamin regulation, and that more than two or
three independent genes involve in each of the regulatory pathway.
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GENETIC DIVERSITY IN SEED STORAGE PROTEINS OF BANGLADESH RICE
CULTIVARS

M.S. Jahan, T. Kumamaru, and H. Satoh

Laboratory of Plant Genetic Resources, Faculty of Agriculture, Kyushu University,
Fukuoka 812, Japan

With a view to obtain the diversity for its possible utilization in the quantitative and
qualitative improvement of rice, Bangladesh rice genetic resources collected from
different parts of the country were screened for seed storage proteins.

A total of 467 lines stocked in the Laboratory of Plant Genetic Resources, Kyushu
University, Japan were analyzed for endosperm storage proteins by the comparison with
japonica and indica varieties ‘Kinmaze’ and‘IR36’ respectively as standard varieties. The
screening was done by observing the profiles of SDS-PAGE.

A wide variation in banding pattern was observed in SDS-PAGE of Bangladesh rice
cultivars. In glutelin acidic subunit, 10 types of variation were detected based on
apparent molecular weight (mobility) and staining intensity of polypeptide bands. They
were 0.21%, 0.64%, 74.52%, 15.20%, 83.30% and 1.50% of the total accessions.

In case of prolamins, a wide variation was also recorded on the basis of banding
pattern .The standard varieties indicate 2 major prolamin bands, 13 kD and 15 kD. In
Bangladesh rice cultivars, 4 tentative groups like 13-15 kD type, 14-15 kD type, 15" kD
type and 13-14-15 kD type were recorded. Their observed frequencies were 78.37%,
11.35%, 2.78% and 7.48% respectively. In each type, one or more sub-groups were also
identified depending on the staining intensity of the polypeptide bands.

The variations recorded in SDS-PAGE analysis may serve as useful material for
further genetic and biochemical analysis and improvement of endosperm storage protein
of rice through breeding, though the details are under investigation.
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GENETIC VARIATION IN STORAGE PROTEIN AND STORAGE ENDOSPERM
STARCH IN MYANMAR LOCAL RICE CULTIVARS. I SRS

P. P. Aung, T.Kumamaru, and H. Satoh N
Lab. of Plant Genetic Resources, Institute of Genetie Resources, Faculty of Agriculture,

Kyushu University, Hakozaki, Fukuoka, 812 Japan”

Genetic-variation in-storage protein and storage endosperm starch is important for
many genetic and breeding purposes. One hundred and fifty local rice cultivars collected
from six distinct regions of Myanmar were analyzed for variation in seed storage protein
(glutelin and,:prolamin) -by SDS-PAGE. Their protein profiles were compared with
standard varisties,: Kinmaze and-IR36..4 types of variations in glutelin subunit were
found.on the. migration distance of +-3 subunit and the peak density type, characterized
by type 1; fast migration of+-3 and high intensity oft-2 band, type-2; fast migration of+-3
and .high. intensity of+-1,2,3 bands, type-3; slow migration oft-3 and low intensity of-
1,2,3 bands, -type-4; slow migration oft-3 and high intensity oft-1,2,3 bands. Their
respective frequencies were 36.7% ,6.66% ,12.66% and 43.98% of total cultivars. A
wide variation in |EF band pattern was found according to their isoelectric point and
staining intensity. IEF analysis showed that Myanmar local rice cultivars had up to 14
and 8 bands  for glutelintand?subunit, respectively. The variation in prolamin
polypeptides:were observed -based on the intensity of 13a (larger component of 13kDa)
and 13b (smaller component of 13kDa) in SDS-PAGE profiles, which were grouped to
the 5 types, namely , type A was characterized by high intensity of both the 13a and 13b
bands (13a,b H), type B dominated only high intensity of 13b(13b H) and type C
possessed only-high intensity of 13a (13a H), type D showed low intensity at both these
bands(13a,b L) and in type-E 13b band was absent . Their frequencies were 17.99%,
8.67% , 28.67%, 23.99% and 20.68% of total cultivars, respectively. 3 different types of
60kDa band (Waxy protein) were detected, based on their intensity, i.e. high, low and
absent. The relative frequency of these were 79.34% ,15.99% and 4.67%, respectively.

Alkali digestibility score is also a good indicator determining the cooking quality due
to close linkage with the gelatinization temperature of starch. The alkali digestibility score
of Myanmar rice cultivars distributed from 1 to 7, of which 94 cultivars (62.66%)
possessed low alkali digestibility (score 1 to 3), while 53 cultivars (35.33%) had
intermediate (score 4 to 6) and 3 cultivars (1.99%) belonged to high alkali digestibility
(score 7 to 9), respectively.
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VARIATION IN THE SEED STORAGE PROTEINS IN PAKISTAN RICE
GERMPLASM

Sadar Uddin Siddiqui, Hikaru Satoh, and Toshihiro Kumamaru
Laboratory of Plant Genetic Resources, Faculty of Agriculture, Kyushu
University, Fukuoka, Japan

Rice is the second most important crop in Pakistan; both in terms of local
consumption and export. In order to ascertain the diversity for its possible
utilization in rice improvement, Pakistan local rice genetic resources (A total of
475 accessions, obtained from MAFF genebank), collected from 3 rice cultivation
zones and other parts of the country were investigated for the variation in the
seed storage proteinsusing SDS-PAGE and |EF analyses. The distribution
pattern of some interesting observations were also carried out. A wide variation
exists in Pakistan local rice cultivars for the two major storage proteins i.e.
glutelin and prolamin. In case of prolamins four typesof variation were recorded
by SDS-PAGE, while in case of the glutelin, the proglutelin which is a 57 kD
polypeptide showed 2 types of variation in the SDS-PAGE analysis and 6 types
of variation in the mature glutelin was revealed, in comparison to IR36 and
Taichung 65. The variation for glutelin was also analyzed by IEF. 12 types of
variation were observed, based on the intensity and presence or absence of the
respective bands. The distribution pattern of high 57 kD polypeptide (57H)
spontaneous mutants seemed to be restricted in location and altitude showing a
high degree of correlation in terms of altitudinal and geographical occurrence.
89.4% mutants were distributed in low altitude range areas of the Punjab region.
The 57H mutation prevailing in Pakistan rice genetic resources was found to be
controlled by a single recessive gene i.e. glup3 gene, this gene was found to be
located between RFLP markers C1238 and R2370 within 5.3cM of distance on
chromosome 4. The observed variation for low prolamin and the glutelin
variation may be useful in improving the nutritional value of rice.

Key words: Rice, Storage protein, Glutelin, Prolamin, 57H mutant, Pakistan,
Genetic resources, Diversity, Distribution, SDS-PAGE, IEF, RFLP.
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HYPOTHETICAL MODEL ‘OF - GENETIC REGULATION OF GLUTELIN
BIOSYNTHESIS PATHWAY

Yoko Takemoto', Masahlro Ogawa Toshrhlro Kumamaru Thomas W Okrta
and Hikaru: Satoh i :
"Fac.Agr.Kyusyu U., 2Fac.Home Econ. Yamaguchi P.U., 3IBC WSU USA .

Glutelins, major storage protein, are synthesized as 57kD glutelin precursor
on the ER, transported into the vacuole, cleaved into mature glutelin subunits
and“accumulatedin the vacuole  (PBII). Prolamins, minor storage protein, -are
synthesized -on the ER.and stored as protein body within the ER(PBI). For the
purpose of studying the genetic regulation of glutelin biosynthesis pathway, we
induced the highly accumulated 57kD glutelin precursor mutant (57H. mutant) and
characterlzed four 57H mutants, esp2, Glup1, glup2 and glup3 . o

Electronmicroscopic.- observation. showed that glutelin precursor in esp2
Glup1 and glup2'were deposited in the mutant type PB derived from ER. Glutelin
precursor and prolamin were mixed in the mutant type PB, both protein in Glup 1
and glup2 were distributed separately in the PB. The glutelin precursors in glup3
was deposited in the PBII with mature glutelin subunits.

Glutelin extraction under several conditions indicates that the glutelm precursor
and prolamin polypeptides aggregate by interchain S-S bond in esp2 .

Western blot analysis demonstrated that esp2 contained BiP and calnexrn
but lacked protein disulfide isomerase (PDI). In esp2, it is considered that the
absence of PDI caused the glutelin precursor retention in the ER by irregular S-S
bond with prolamin polypeptides. Partial cDNA clone of PDI was isolated and
sequenced. The PDI clone possessed a thioledoxin site and ER retenion signal,
KEDL at C-terminal. Comparison of deduced amino acid sequence of PDIs from
maize, wheat and barley showed that it shared 84.2% to 84.9% identity.

We construct hypothetical model of genetic regulation of glutelin biosynthesis
pathway. Esp2 gene regulates the expression of PDI which plays an essential
role in the segregation of glutelin precursor and prolamin polypeptides in the ER.
glup1 and Glup2 genes possibly controle the transportation from ER to vacuole.
Glup3 gene regulated the cleavage of gluten precursor in the vacuole.
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EFFECT OF STARCH-BRANCHING ENZYME Ilb ON THE . AMYLOPECTIN
STRUGTURE AND GELATINIZATION PROPERTY -

Aiko Nishi', Yasunori Nakamura?, and kaaru Satoh1
'Faculty of Agrlculture Kyushu University, Fukuoka -812-8581, Japan, 2Faculty of
Bioresource Sciences, Akita Prefectural University, Akita 010-0195, Japan

- Starch is the major carbohydrate reserve material in rice endosperm. It is composed
-of - two ‘typesof ‘moleculés; amylose and amylopectin. The rheological properties of
- starch -granules are affected by amylose/amylopectin ratio and”amylopectin structure.’
The purpose in this study is to examine whether the starch structure and gelatinization
" property can be manipulated genetically: - We investigated the relationships among the
gelatinization properties, the amylopectin structure and enzymes involved in starch
synthesis by using the mutant.

To make clear these relationship, we tried to induce mutation for the ae locus by the
MNU treatment and screened various kinds of allelic ae mutants different in starch
properties. In addition, to clarify the effect of the amount of starch-branching enzyme lib
(BEIllb) on the gelatinization property, we made the F1 seeds with different dose of ae
allele by crossing in reciprocal manner.

The gelatinization properties of endosperm starches from ae and amylose-free ae
mutant (aewx) lines were examined by using urea solution. In all ae and aewx mutants,
the starch granules were more resistant to gelatinization with urea solution than those of
wild-type. This result indicated that the resistance of ae starch granules to urea depend
on the amylopectin structure. The amylopectin structure was determired by HPAEC-
PAD method. In all ae mutants, the short chains with DPf17 were specifically
decreased, with the remarkable decrease in chains with DP 8 to 12. Lowering the short
chains was highly correlated to the gelatinization properties of the starch granules
measured by their solubility into the urea solution.

Biochemical analysis of various allelic ae mutants of rice revealed that they were
mutation in the gene coding for BEIlIb. In the dosage experiments, the amount of BEIllb
was increased with dose of Ae gene. The proportion of short chains with DPf'17 and the
solubility of starch granules to urea solution were similarly increased with increased dose
of Ae gene. In the F2 population, the segregation between the deficiency of BEllb and
the less gelatinization to urea was not observed. Based on these results, we conclude
that BEIIb is encoded by the Ae gene, and it plays the major role on the formation of
short chains with DPf17 included in a cluster of amylopectin molecule. In addition, the
reduction of short chains with DPf17 in the ae mutants lead to the insolubility of ae
starch granules to urea solution.



WAEYRE TS B

HAEBZ{LZEES KRS ER)  4H. 20004

2F007 FRBEG#E Thermus otakeensis DFE
ONiEa-—, fBEseE, HB/TWE, HEHES (LKA - Jan

[BEY) #uEH BT A HBUKENCIE, BREDL ) ADBEL TS, HIZuK
ZRIRTHHBSEERTTIL, /A TTA 72 EOM BTV DR — AN
L., MENSTAD—RERSTWDY, Fio, Thermus BEKII Y A
TN E BT HMEMOHT TEEETHY . in vitro T U I ORREERDFRD
BAIVTNAY, AR TIE, KSRAEHENREEROMEE 85+2C, pH1.2) (T
AR LTZS ) B R r—/L & 0 3B Sz dELFEE TMY BRORIER BRE L7,

[FERUER] TMY #id 50~88°C CEE FTHE L 77 LIEHEDIFTMEME TH D |
TOEBFERBEIT 75°C. BFEE pH (+ 80 Thotz, EHBNE IR
ZL 2T, AFEITREA 3~T um . 1859 0.5~1 um OBFETH Y, SFERBEDOF
TE&, —EROAHREORIBHNZE 0.5 um LATD small sphere BV M cell O
Ao, TMY #ki3BEaOIuT /A REFRLEEL, JORIRARY FUd
T thermophilus HBSTRDEFUIIALI LTV, " Fio, Kikkid, HB8T#k & [E]
BioAR ¥~ h55—F¥ ¥5F+—¥, ) —F2ERINIHWT D, HBS
TBROBICTREER A T 7 =R, Y h— < /—A Eilig v e
BIL Uiz, BSEEIRSARRIT, Thermus BEARICHERAYL iso 15:0 & iso 170 T
H Y RREFEEOK 80% & KTz, Ak GC AR 66mol%THh ., 16S
rDNA OFEEEF I HBR kR & 16 MER A>T, #Z, Thermus B 168
rDNA OFEREAIGAR ( helixes -6, -10, -18 ) (I3 T, TMY BT HB8 £k & 5
BHEOWENR G, EEREOBRN G, TMY BO¥F3RO Thermus BEKT
D LML, T otakeensis & Lz,

*) A, AR : A AVATURE AL FA R U—, 5T, 34-35 (1999)
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2F3548 S1ORBRBI OB LU -UBEOEET 2
/)’ﬁ'}"‘),ﬁ“‘/‘/@*ﬁﬂ
LR, B ML AR, OXMER*. EHESR""
BURERBIF, * BKEER, **x k- B

(B8 &1 ORBALY SBEL - L8 8 K-4 #R12 Enterococcus faecium
KX SHEEMR NI FUFT L) 24ET 3, 22T *RETIR
K-4 BROEETHNIFUT S DR EFITHBIL. (c$¥WEERET 3
ZEEBNICHERITO . .

(FEE - #8) £7. K4 RO EEMRIE#EITo 7. 168 IDNA >—4 >
AKRU DNA-DNA N1 TUF ¥ —2 3 > izk D, K-4 ¥kid Enterococcus
faecalis EREE NI e KIZ NI FUF T D OBEEEITo /2. K-4 BRISRIK
DO pH % 6 IZHBL., NIF VAT U EEEICHESE%, BOSBEICK
DEEERDIBRWE, £DHK. #HiEMNS 0.1% Brij-35. 1 M NaCl 28
UK H2) TEEYR2HE L. HtikeRE%. oODSErov

NS T4 —%fTok. EHER % SDS.PAGE THRELEZEZ S, K
5000Da R FRERTE—-NY FHRBIN, HhONRAF7 v 21 DR,
NEEEEZELTVA IR SN, BE. KBAMEOREIRUEE
B EToTNWBEIABTHS.
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2F1485 Streptomyces laurentiiD# & 75 2 3 KpSLSORE TAEA

OER§+, Mangkorn Rodpra pakorn, BLRe, TREE, #hws
(AKR - BEHH

(B&) ZBHFEL. Streptomyces laurentii ATCC31255 DR FHnk %
fEEI DTS2 3 RpSLS EOBHET O#its - #EE %8 S 2z o
STEEHMELTNWS,

(Fik L h58) pswfﬁfjsﬁﬁiﬂﬁ@HdeII-BamHIausﬁH-a)iﬁmaiu
BRI LTC. FORER. traBO S, BRREDOEEH TS 23 R
PIV1PpSN22 DB AU RAE 2 B 3 5 MG T rad & FHUVEREEE 5
DRATEFEE L. £/~ pSLSDiraA. wraB. spdBIR{=F OB E
EMIEL. pSN2235 KUV & FEM# I IBBI LT Mz. UL, pSN22
BEDPIVITIE. traA=®traB (kil) DWBEEIFIT S traR (kor)
BT traAD _LHICIEIEET 2258, pSLST
X ZNUTHIYS T BORFISRHT = 71
D7z, pSLSOIMY TR S,
traRODBFRA R U F=Feod L #ere L 7=
F7-. pSLSORSTFIEAIAEAWRLR TS 2
2 RpSLLO#FIC L > TH#a s = &
M5, % pSLSD traA=traBOMEEEHISIIZ
PSLLASBES LT3 &8 % s,

*) Iramina et al., Biosci. Biotech. Biochem., 61,1469-1473 (1997)
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2F149
Streptomyces lividans TK24 M R b 8BS 80 R

OBLRZ., TERR. BABE (K - BRI

(B8] BREOREEIL, HETHYLSSEMROMBERS, T/,
RESMEOBET. SEOBEADSHBEORFNELSD, LHL., HigE
ICE 1T SDNAD B HTE, EURUIRIC(EITBELENE(\, BES (L,
CHETICONADRECMEHITE TS TAIER FoBI /o REE
RN/ S > /X0 ®HSI% Streptomyces lividans TK24h 55 %L, 0
EEFhupk U O~ 2 L TNB(FEMS Microbiol. Lett. 138, 197-200:
Biochim. Biophys. Acta1353, 103-106), ZA&TIZ. HrlcbX kY
BONOREI-FTHREFEIO-—ZV I LEOTRET S,

[(FEEER] EX P Y /N BRDDNASR IO S RERE I~
R DA D hupDIEXET) (5'-CGCACCGCCCGCAACCCGCAGACC)
270-7ELT, TK2ADH / ASATSU—nd, HrlckER =T
YNOREA-FTDIREFhup2EoO—=0 Y L, hup2ha— KT
SHSROMET X / BETI(X. DNABSICHDIRERFIEZEIBL.
Mycobacterium smegmatisDHip% /80 BD 7 I / BRRF) & B UVERN
EIRLC. HSIPHID LR B84 /N2 RA1007 X/ R RIZRE (K L
T. HS2&HIpl3, #2007 = / MBRE TH o/, HSREBHIODOE X b
UONRORDT X/ BREF) TClustaWERAWTT SA AV MEAERIL.
UPGMARIC L > TRERAETTo 2. TOBR. HSI2IL. HSI& (THEEMY
RENICHNTND T EMRBEENA,
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P20 Streptomyces lividans TK24D b A b V& VNV E
ORLEZz, TRRR. AEFET., BHEBER
(WKBR - BEHARR - EEWH - TEY{EE)

[(889])

BISEOREMAT, METHYLNSEHKOBEER L, £, EESEDA
2T, ZROEARDSEREORFNEL S, LML, TODNADHEEHS, BES
SUNBRITIEIARBIEENZ, HHAREBETE, INETICONAOERICEIEHTS
[CRETH RN BRI UNNIBEBRMOE WY VINOEHSI%S. lividans TK24
Non#L., TORIEFhupZE P O—=4 UTWB(FEMS Microbiol. Lett. 138,
197-200; Biochim. Biophys. Acta 1353, 103-106), ZKLTIL. huphiEDIE
LBLUOHSIEEREBEBOER b #Y /NI EHSI2E O— RT3 BEFhup2d & 0
—ZUTICDWTHRET 3,

[FiEL$ER] :

HSIZ /XU HDDNARE S ICEH S 7 — AR E - R L TWBhupBnF D% E
B EhFYA L URMEBRIEFkand 333 U 1= huptkiEtk (EY1-EY6) ZHEL
T=o BONTEhUpHIEMREYIE, AT AL VIEGETFTT2ROBFERETE-T
b, WA UM ERDRENoEe hFRAD VDEEERLS DI, hF T
AVVIEFETTOEETS, EYV IEGEM FTEBICRFREREZTR, B
DTK2AEDEREROHONALM 7=, UL, RIEEHMPTE, TK24LY DHEE
PEBNf, COEBOEEF, O—2E—~R5 4 —pRESIS(CRDIThupEHIAAT
PRES-hupDEAICLKYEE L/, REEEE(E. TK24, EY1 B L UPpRES-hup®
BAUEEY1EDMT, BARELLDM o/, E£/-. DAPIRGERICHRAIEME TEH
BLTH, EZHERERSORSIMATE AN >,

E.coliT(E. HUZ NI E %2 — KT 318 FhupA& hupBl A EHIE L =8k
BB CEBOREENRDOSNDIY, BADOBEGFEHE LT TILE
ERRRBERILN, JOZEMS, TKAIZIEAwpBHADER oS I0E
ZA—RT 3 BEEMEFVEFETHEME L. EX N HI VNI BODNAKESICHE

- DSFRFEIIED - T HES DhupDIEEES] (5-CGCACCGCCCGCAACCCG
CAGACC) #70—7, LT, TKADY / ASATSU—m5, FHr-lcER LY
B N EEI—- RT3 B L Fhup2&s0—205 L, hup2ha— KT 3
HSI2DHET = / EEETI DRI L. B. subtilis®HBsuZE DME BROHUR & X
RS VNOEDOT I/ BERINEEVVERIMERL., BRESDOLEELEY

Euplotes crassusDEX b HI-1TFEDEX M VHIDT S /BRI ESVHERENES
LT,
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P-21 #EEMTSXI K pSA1.1 O spiBEFRIRFIEEE CRIT 28R -
22 R B AT
tREEE, IUNEET. MlsEs, OKLBET. HHEs% Lk,
BETToR. R

(E#) Streptomyces azureus DIEEME TS A 2 K pSAL1 LD spi BIET IO R
HESHTIAINEFAK. 79X ROBRMGEEBEIOEEREITHEEEL.
pSAL1 ED imp AROVIZE > THIHIN TV Z EMEE I Nz, T2, spi DHE
EEY Spi IHBET I AI RO Tra ¥ /N7 EDM. B. subtilis @ SpolllE = E. coli
® FtsK 72 & & [FI#%IZ ATP binding site D2 > > Y ABFZHE L TH, BEEHLE
DNA EBICHEEL TWa L#FEINL. FHRTIE. spi BETFORROKHEF
i, B imp AROVICKSRENMGIZHEIC T2 L2 HN & Lz,

(Fi& - #5R] C RWIZ His-tag 2T 2L ICRREH L2 T 51 < —2HWT PCR
2L 0. spi-his-tag ZERLZ, INEBICE—XRUF—plJ702 LEIE—XRT F—
pRES18 IZZNTHNHEA L, Streptomyces lividans TK24 \ZTR BRI L. TK24(plJ702-
spi-his-tag) & TK24(pRES18-spi-his-tag) & {57z, F7z TK24 #RiZH S5 U pSALl &
AL TR24(PSALDIZHRKOMMMA 75 X2 REFEER L. TK24(plJ702-spi-
his-tag | pSA1.1)& TK24(pRES18-spi-his-tag | pSAL.)&EHF. T 5 DHEEEHED
55, TK24(plI702-spi-his-tag) & TK24(plI702-spi-his-tag / pSA1.)IIEFEEH# £ I N
AR R TOEEFMN TK24(pRES18-spi-his-tag) B & TN TK24(pRES18-spi-his-tag |
pSALDE DBIEL T, T, pu702 Ficr/o—=F L7 spi OBIETFEN
pRESIBHIC/ O—= 2 Lizspi DBIETERZER L AFZHEEL L EHALE.
-, EE50RII—2ERALTD, pSALl TIAI REHEFEIHLZBEOLEH
NBRFTHBIEBH -, ZHUL. spi DERED imp X > THMHFII N /2D &
Bz,

F7-. pEGFP-N1 Z#F|f L T Spi-EGFP @& % >N\ BE2ELT 5B TFHH 2
WL/, AWHZ pRESIS HiZ 7 O0—=> /% L T. TK24(pRES18-spi-egfp) &
TK24(pRES18-spi-egfp / pSALD) EMEHH L7z, T 5 O HERA QAR 2 BOLSRME
B8®IZX > T, Spi-EGFP ICKHHAZEE L & 25, BEEAEMARICIE. B4R
DR TILKENIOHALUMER I NN D, [KBEREREIZIE, BREET
HHAPRETEZ, L. spi BEEL TKIERERRICEREKTREL TWS
ZEERLTWVND, THIT, #EEFZHWT, EAESEH E3 XA #iF O
Bk D EGFP #ULREZ RRFICHIE L. spi RERZERMITHRF L /2.
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P-22  Phosphoserine Phosphatase-, minD-#R:&{xF%E1s DNA Br A 2% Streptomyces
azureus DFGEES L~ RITTEHE
Oz, wiRia, BREL. TEE . EhEsk
(FuKPe, BFHFE, BEH) '

(B8] S. azureus BalAl #RI%, KE AR TEALRES K< bald BT, BHETHD PK100C BEX0 S,
laurentil FOMBERRIZHHTHEFRE, £72. S. coelicolor ATt L TITBEDWD BH
FRREOMEETRT, BalAl BEAMREET 3 multi copy vector (2(% S, azureus 0 2.5kb Y
{8 DNA BT S ASILTIY, ZDHIZIE 2 D ORF 2SHERIN=, 205 HET
I/BREEFIDS Mycobacterium leprae @ phosphoserine phosphatase 84/ $27 8 L FIMEDS
HBELD% pspSA Bacillus subtilis DT IR EE 25 7278& MinD @ N K

7 LABRMED 550 D% A minDSA &fnk LTz, REFFETlE, ME O IES L (LB 45k

RSO TVDEHEREND 2.5kb Yok DNA B F DIEFT 21T > T3,

(FFik-#ER] S azureus BalAl BROBMEIZ KESF S LTV ALHERS NS 2.5kb T =
E— DA | low copy vector T, 7D Streptomyces—E. coli D b8 —Td%
PRES18 Z AV TR L7z, £7°, pRESI8 IT S. azureus TIE A ATRE/2RIR~—H— L LT,
Streptomyces kanamyceticus 1SP5500 HEDH <AL UV THHEBEFEEA L, KNT
2.5kb B A &4 ALTe 77 AN % PK100C BRICTEEER#AL . oA T NE AP —sais
SOFERZAT o7 WEERBKOMEREZ BRI,
AT HEHBRD Bennett BRI # EOE# T, BV KREAEHRERTHRELIRLN
—77. Rye EFFEH# ETOEEIT, PKI00C ¥EEDLLTLIEICTE AT 18 F
ﬁiZ%:?ﬁL/ Rye 51l L THRE K - FFEFALZ BalAl BREIZAE R ATV, Zh
DOBENG, BalAl BROFRESMLAMENTIL 2.5kb Wi Fr D2 — HOBIMA K ELFELT
VBIEBHERINT-, F-, Bennett HHIL Rye HEHIIT B\ CATE BRI EE S L1
RELERPBRNIILNE, MEHBOKSOBOAEELTWAEEZ LR, 8IC. &
T EERIRER DO FERES LM &0 58T A MR8 L DRSO N HE R &, FLAE M B A 2
MR OABFHHEMSE L TR 1To TS,
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374

HROABEAR TS (Y vRIT L)

4544 YA LV—CHABEOTSAI FORFEEFI AR
- (WK - BEW . BokE ) OXFBEER! IOEF
B KMEF . BABER

(B8] BRZBMHESEOAEBHICER LA L—CHBEOEHEENEL. &
ARMZERDERESBEL TE . ChSEROFRITE, I X3 RERFTHIHRNE
<RHN. FABEOE OMN TS AI REICO—RENTWE, XFETR. Y11
—VHBENRET LTI AI RIIOWT, BEFOEE - BEE2MEHEL, 525
ALY L —CHBEOEHEZF 2 &2 BME L,

(H RO R]

(1) 77— mMHICHETSETSSRAIR

B L TN TOBEL 72 80 DY+ L —PCHBEHKICH L, 77— DS
REETORETA, Ty —VEERTEGRNRD N, 77— VRitEERL 2
Lactobacillus plantarum NGRI01010 #RiZiZ, 2D 75 X3 K pLKL BL X pLKS V& %
NTWr, D5 B, pLKS 14 2,046bp 5720, 3 DD ORF NEEE Nz, ZH5D
5B, oIS IMOABE 75 A2 RO rep EEWHEMENRD SNdt, BICHRES
NTWE7 7y =M EET 28 EFEOHERAERBO SNho/, L L, pLKS
DF TV TN T 7 —UBZMEETRL, pLKS 2FEA LK TIE, 77—t
NEE LA ERENS  ATSAI RNy =M ICBEET 3 Z ENEEINE,
ZDT 7—UTEEEIT Abi 0 1 BT W EHEE LY, £/, pLKS I3/ A X
TOREREITI L EMEE SN D, ESIRAIRERIILEYA L — VHEBH-
KBEY v NI ¥ —OlEEHASTz, —F. pLKLIZ 6.8kb DT T A KT, X7
SAIRBF 7Y T UK, BESEEIRIET S 205, BEDOHMEKkE)
THEGTFNERL TSI EEINRB SN,

) WoOTFUADVEEICKETS TSR R

YA EORBERRL DB Lz Enterococcus faecdis K4 #Rid 40CLL EOBBIEES
BT T/INZF I3 > (enterocin SE-K4) %4 T2 2, enterocin SE-K4 07 I ) B
FIRRELZET A, bacteriocin3l EFWHEEMENED SNk, —H. RLEET A,
enterocin SK-4 | Enterococcus J&, Bacillus J&, Clostridium &, TN Listeria monocytogenes
ST ENERD 541, bacteriocin3l KD EWHIEARY MVEFET R, A%RED TS
AIRZEDEE L& 5, pEKAL & pEK4S D2 FED T 5 A3 R a1 /=, pEK4L
iz enterocin SE-K4 20— R D EEFHERH L, TOEERMEZRE Ui, K#EE
FhLHEEINZT S ) BEANII, enterocin SE-K4 O NK#7 I ) BEH & —FK L,

1) Eguchi et al., Biosci. Biotech. Biochem., 64 (4), 751-756 (2000)
2) tREFEM. EYILFEREE, 77 (11), 472-474 (1999)

Characterization and application of plasmids in lactic acid bacteria.
(OKatsumi Doi, Tomoko Eguchi, Jun Shima, Sadahiro Ohmomo and Seiya Ogata (Inst. Genet.
Res., Graduate School, Kyushu Univ., MAFF)

(Key words) Silage, Lactic Acid Bacteria, Plasmid, Phage resistance, Bacteriocin
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P 143

612 EEEATRAE Thermus RAIEAD T UHEENEE QR
CuRBe - 8l - D OJIEE— BRI MEhE, TEWE B

(B8] BV TOL U SR, 5T 5 Z &S Mo TERD 2, Bukd 85
+2C, pH7.2) THRSIVIEREREAD D U J8 (AR —)V) M E538E L 7= BT Thermus & TMY
BE, RU—2 UAERMUCEIREET T, S UL EUL B ETR LY. 510, MREE
W) EEHERE Sip) ZELTS, FHEETIE. TMY $OEFITHED Sip OEERORLD. Kt
DY ) TBED Sip EEICRIFTHELITOWTRN L.

FIERONER] R T—2 U NEEE A N D AICK > TSt @H72) T TMY &%t
EUIk, R ESERIEL. NAMESEBREO X > TED,. SDS-PAGE KL T, Sip #5EtL
7o AHRIT S DIFETE ) SRR OWERIL. SEEIRRE 70C LA LT, FRERE ) H OUSREE (19 450ppm)
EBRA DR ) v — 2 U AMEETBHRITRI o7, Sip GrTRK 35kDa. pl 7 95) 1. R
L& T TOHFEEESIN -, Ee, Sip 13 FISRHET THEEBRI (0 o) M SEERIEMUIA
D, EEH (1 15 [CEDET, BEOEIMERDSNE. 51T, Sp OEERD. FhoRY v—Y)
INBEO LRI > TN, ¥72, T thermophilus HBS™E, T flavus AT-62 BRIZBWTH, Sip FELED
EEMHER S,

1) Inagaki, F, Hayashi, S., Doi, K., Motomura, Y, Izawa, I. and Ogata, S. FEMS Microbiol. Ecol., 24,4148, (1997)
2) Inagaki, F, Yokoyama, T, Doi, K., Izawa, E. and Ogata, S.  Biosci. Biotechnol. Biochem., 62 (6), 1271-1272, (1998)

Silica-induced protein of extremely thermophilic bacterium, Thermus spp.
ORyoichi Kawatsu, Miki Tahara, Fumio Inagaki, Katsumi Do, and Seiya Ogata
(Inst. Genet. Resources, G. School, Kyushu Univ.)
(Kcy Words) extremely thermophilic bactetium, Thermus spp. silica scale, silica-induced protein,
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Bulletin of Sericult. Sci. of Kyushu
B & AL #E % No. 1l (2000)

Ehiam gz AW CEHRBEAESHRRIC
LBRYA—-D4IVAVP1Z 2 — K
v T FORR

MHEAL - BAER - R 8K
TUNKEZERZEB M ERRER AT - Rk

RUF—=<7 4 )VAVPL (5T 845 kDa) &, T4 VAR T2 R 53FE
ODRTFRDIDTH %, VPIIABRKRNEREF v TV AT ZRAL, 72D
FrTYATHRAEL T a— RFr T REBRT S, VP a—RFy 7
R, DNA% packagingd % Z &N TZE, carrier protein& U TEREFRBEAND
SRR EN TV S,

BT INFTICEBRMABHEEE AW BEEAINE D BREDE AR
ZEBELE, S0, HTFEL1500/5Dall LICbETHBESTFVPII 2 — R
Fr7OROEMBERESRRICLDBREZRK A/ (Tarui et al., J. Biosci.
Bioeng., 90:, HIRIH.) . PCRICTHEIEL/ZVP1IM K ZpUCISITE AR, T7 RNA
RURAS—EZAVWTMRNAZSR L, BRECOHFE L, BIREY ORI
1. SDS-PAGE#., DIR& > 70574 7 Tiro k. ZDO#FE, 45 kDalZ
HETHMBIIN RAREENZ. BE. H5NHREYDO 2 —F
Fr 7Y RBEERANPTH S,
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Dam 2 VRSO DREE N MR TR ORE & IR LM RS T O MR
(FUKBE - BRFEFTIZERE - AR OXLLEE, BEwk, MiEant, tBRRE. BHms

(BR)] BEHEMICIIZ RO NOs A EA SN, KEMNOr PHERE BIREAMEIT A>TV D, AHEIL, HAL—
VHBRBIOR NS TR ERS L, NOr 291 L—URMABE THRENMICERLT B2 & 2BNELTVS, &
NET, WERELHERGTRBEOADICICEA ML, BN NOsHMAEERD No 161 HE DB L 7=, KB, )
16S rDNA f#772 & DR, Bacillus licheniformis &% T&H 2 Z AVRR N/, SEIT. No 161 HOMRRTIZ
5T 2B ETFRHOMTET >/,

[ - #R] E. coli & B. subtilis DWMEETANRO> O ~HTH 5 narH OEERINERLIT TS5 47— %8R L.
No.161 5D narH O —85 & MIEL 7. 1§ 5N/ narH $HEFIL. B. subtilis @ narH & &V HRHEG2%) &R LIx.
S 512, B. subtilis @ nar A0 (%) 6.2kb) DEHEIIZHICT 54 T — %8R, No.161 KD nar #0224k
DORBERBIEID, BABRETESOBBEMA OHTERDE. £ T, narH BB £ 70—TELTHH
NATNFAE =2 aliith, RYF 4 7o0-2 2Rl LA, THSOHEZ 7S5 2 2 19411243, B, subtilis ® narG
B narH EB IR ERTRAMABEEL 2. L5 T, No.161 HF 1213 B. subtilis & BHE nar 4 X0 225
ETEIENBRBEINSE, INSDAHEOBEFOMITZELS TN,

HEBZEFELARXFASLZTHS (P8 108, 19994

D pm 5 Phosphoserine phosphatase ## £ T MinD £ % >/t 7 B % 32— K45 DNA %)
Streptomyces azureus DBESMEARIFT 8
(WRBT - MBI - BB OWmFEiL, HLE, BRWL TREE, EhER

[B#) S azureusBalAi i, SRBRIBARAEERIBL = bald DRBR A ST EERETS 5, BalAl &it. %
TE—=TIRI KR Y~ S azureus D 2.5kb REAKME 2HA L@z 75 2 3 FERL. XEHHizid. 2
{8 ® ORF(A minDSA, pspSADHRENT NS (FEMS Microbiol, Lett., 190, 133-139(2000)) . AWK T, HWERE
DHBEMEITEHELTVE SERZ NS 2.5kb BeB05 DNA B OBBEE MBI T 5 2 &2 AME L TWL S,

(Fik - #E) SEI. $aK—Ry 5y — pSAB931 Z M 37z BalAl $k &K ¥ —~X 2 #— pRESISKA £ W/ E
MK C-PRESKA BDMHIR 2 L85 L. 2.5kb MR OBETFROBEMARITTREERHLE. RS — 73
N4 L PR ETHBRY—A— & LCRB I AET S, C-PRESKA /4 pRES18K IZ 2.5kb ¥ &= A L 7=
PRES18KA % S. azureus PK100C #RIZHEEMR L TR L 7z, C-PRESKA Kid BIHEHTI. BETH2 PK100C
BREDEFSEVLOORFEALMTEBAL. SPE4A - FFHARREEL BalAl & iMEN KR E < Bz o),
NS O/REMS,. BalAl BOBEMEMSNITIT 2.5k WROBGFREOMMMBERL TS MM L. £/, ik
it T3, BalAl #%3B L0 C-PRESKA B #El. PK100C BICHANBIFTH- 7. COERIE. AVEERET
{3 PK100C #RICLEREGROMEA DR, Rbw FOBEARLI &7 L3 EHEERL 7o,
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D pm©6 iR Streptomyces lividans TK24D £ A b v #4 /(O HHSIEHSI2

(WKt - BAMRE - A&AH, EVEEY)

OfIEZ, TEER. *A#H. BAHER
[BM] MBEOER MY VAU EHUL, DNADHEEHE, EARUARLEEL TN EEbhTH
3, RESE., CNETICHURER Y BY U/ BHSIES. lividans TK24M 598 L. TDOREFhup %
HOa—=vH Uk, £, HSIERBIBEOHURER ho#9 V /o BHSI2ET— R 2B EFhup22 0~
ZUHLTVNS, FHRE. ~BEREERVERRKOBEEES, RESLOBRET. 2ROBRNSEK
OBRFNECAMBEICEITS, LA VBI VAV ROBEEERERSMNICTIILEBNELL,
[FEEHER] hupBGTFOREDHEHNF AL VARG Fhans ERXIB L ImhupiiEtk (EY1-EYE)
EHELE, BONThupBIBRKEY L, BAIEH F TEE#KTK4EDZREIROShAEMP >/, LA L.
FHEEME T, TK2AKLUDEBHENL, COLEFOEBER, hupDBEACKYEBLL. £ #
BHREEEORBIRITEAM 12, EY1HH 51 KEDNAKS I VRO BEPMUIZEZ D, HSIER
LICEEALTVBY, CspAY RO BDEMMBO SNz, TK2ALEYIHRICETDHSZORRBEDENE
BETHHIC, HEiEHis-tagged HSROABEERTTH 5,
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Isolation and Selection of Thermotolerant Lactic acid
Bacteria Showing Antimicrobial Activity
From Chicken Intestines

Nitisinprasert S'., Nilphai V.!, Sukyai P.", Bunyeun P', Doi K. & Sonomoto
K’

Department of Biotechnology, Faculty of Agro-Industry, Kasetsart University, 50
Paholyothin Rd., Chatuchak, Bangkok 10900, Thailand (1). Microbial Genetics
Division, Institute of Genetic Resources, Kyushu University, 6-10-1 Hokozaki,
Higashi-ku, Fukuoka, 812-8581, Japan (2). Laboratory of Microbiology Science and
Technology, Division of Bioscience and Biotechnology, Graduate School of
Bioscience and Bioenvironment Sciences, Kyushu University, 6-10-1 Hakozaki,
Higashi-Ku, Fukuoka 812-8581, Japan (3).

256 Lactic acid bacteria (LAB) strains were isolated from
Chicken intestines and screened for the production of antimicrobial
activity. Using a target panel of 12 Escherichia coli, strain EQ01 -
E012, and 3 Salmonella sp., strain SO01 - S003, which were resistant to
antibiotics used in animal feed, 20 effective isolates of LAB show
bacteriocin — like activity (BLA) against these target strains to varying
degrees. Broad spectrum inhibition specific (SIS) were found from 6 h
cultivation while the longer cultivation time of 12 and 24 h appeared
either loss of BLA or exhibition of inhibition activity against the
different target strain. 4 positive strains showing wide SIS were found.
Cell free culture fluid adjusted pH to 6 of LAB strain AC5 showed
inhibitory effect to 12 target strains except E006, EO10 and S001
whereas LAB strain AC16 and AC20 to 13 strains except EO09 and
S001. The last one, strain AC8, exhibited inhibition activity against 14
target strains except S001. LAB strain ACS, AC16 and AC20 were a
heterofermentative and could grow at temperature up to 50° C. They all
possessed 4 plasmid bands with the size of 17, 15, 7.7 and 5 kb.
However the strain AC8 was a homofermentative LAB and grew well
at temperature of 37°C but not at 45 - 50°C. No plasmid DNA was
found from this strain. Taxonomic studies of three thermotolerant
strains were further carried out by morphological, physiological and
biochemical characters. The result showed that LAB strain AC5, AC16
and AC20 belonged to Lactobacillus fermentum. However, when
analysis on 16sRNA sequence and % mol of G+C content were taken
into account, these isolates were clessified as L. reuteri.
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Genetic Analysis of Plasmids in the Silage-making
Lactic Acids Bacteria and
Application for the Preparation of High Quality Silage.

Katsumi Doi”, Tomoko Eguchi’, Mangkorn Rodprapakorn®, Jun Shima® ,
Sadahiro Ohmomo® and Seiya Ogata®

" Microbial Genetics Division, Institute of Genetic Resources, Faculty of Agriculture,
Graduate School, Kyushu University,

D Department of Biotechnology, Faculty of Agro-Industry, Kasetsart University,
Thailand

¥ National Institute of Animal Industry, Ministry of Agriculture, Forestry and

Fisheries, Japam

Phage contamination has resulted in abnormal fermentation in silage.
A phage-resistant strain, Lactobacillus plantarum NGRI 0101, carried
two plasmids, pLKL and pLKS. By curing and retransformation of the
plasmids, we clarified that pLKS has phage resistance activity,
characterized as no adsorption inhibition. pLKS has 2,025bp and three
ORFs. The predicted amino acid sequence of the orf9I8 product
showed high similarity to those of Rep proteins of P. halophilus
plasmid pUCL287 and L. acidophilus plasmid pLA103. The
replication origin was upstream from orf918. And, pLKS could use a
8-mode of replication. There was no gene similar to phage resistance
genes encoded by known plasmids. The phage resistance of NGRI
0101 may possibly be due to a plasmid-encoded abortive infection.

T. Eguchi, K. Doi , K. Nishiyama, S. Ohmomo and S. Ogata; Biosci. Biotechnol. Biochem., 64
(4) 751-756 (2000)
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B-09 MR EAEARICH T 2 FEHEMN MRS
(MK - BET) OB BF HNH EL K 8K

(BM) BE, BEFIVEAE2ART 2RO -2 LTRMREERE
AREPEEHEIRTWS, LPL., BEOEMBEEEESRR TIEZMEHEATM
EREHETER 0, BRLABINhETIC N RESEGINEZE T2 RBHMER
MO BHABNEODEARRZHEEL., N UEHEHI L ZEEHE HIV-
1gp120 (g-gp120) DERMITARIT LT W Do ARIFFE TIE KA KSR D HEHE I
BEHE D RRIT L 1z o

[FRLHER) ERMMER0BMBEEHEARA[AIEER CELEZ, &
WY T FINVEEF B RE L gpl20wt mRNA ROV 7 VEFZBREL 2
gpl20As mRNAZ S L LRI GOER, gpl20wt 2H & LR
HYEEMAMDBER L. £ ggpl20 B70r7—LAUBIIMMEZTLZ
s, AARZRTAREI N ggpl20 BAEMBEEBERIISWS T TV
BAWCEKELTIZDY —LRICHTE, EEIMMEN D EHELE. B
. RERZANCHELET A LHERINZNAGE, TINVPEHEOBARVTER I N
FEHEOREICOVWT, ValEEAERRLEEZAVTIRATTH D,
"V Tarui et al. (2000) J.Biosci.Bioeng. 90,(5),FI Rl #.

HAEYTE2NNZEHARS BRE) 12, 20004
B—10 B EEARRIC LD R A =TT 4 VA VPL Y a— R¥F 4 7Y ROEE
(kb - ET) ONME E4L BN #6 R B8R

(B8] T2 D~ —DSREINEH) A —< D4 VA VP1 L a—RFv 7Y Rid, &)V
77wk TV UTHEDNA 28w —D 0 U 2ENTED 280, BIGHEBRAOISHDEARGT
INTWD, FLlEINE Tlo Bl B RN 2 A 3 2 e E 0 B AR
B, S ARNREAVWTREI T —< 74V VP1 ¥ a— ¥y 7Y ROEEREA
Tz
(ﬁ&&%%kﬂmuf%@btvmwﬁ%mUmstﬁkﬁ'WRNA%UX%—%&%wf
mRNA Z& L, BIRRIGOHE Y Uz, BIREYORHIL. SDS-PAGE &, €/ 70—V
PURERWEYTRY VT 0w 4 U IITTIToT FORR, 456 kDa @ VP1 DRHE Nz,
-4 VPl 220SoHE 20%A70—227 vy a AT URAER, Sf21 Sak U afE
ETHFLE VPL Y a— R¥y 7Y REREUAL v MESHD S ANz VPL O 12%H3EIE
hize SO EHSRIGETTVPL Y a— REv 7Y RBFREN TN S Z LHREE Tz,
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B—29 RVA =4 IWAVPLY2a—RFv 7Y ROIA DL BEE
(NuKBeg - BET) OBN A AH EL. R 8k

(B8) BARIhETCRRERMBMEREZ AW FRIREAEARREHBEL .
AERFADAETHHEMPO-RL LT, EMEGTRRLEEHEOHBRD:Z0, K
F—UOANVADEEI—-NEHETHZ VPI DA/ ATORERITo~, VP1 IED
RBICELDY2a—RF¥ 7Y FEFM L, Sk DNA OIS T —F U JEeRiFEOI D
BEFERATY ) 7-EHEL LTHIREINTWS, 0, A1 az2A0WERYA—7
DALIWAVPL Y a—FFv 7Y RORRE FOELEMERIZOWTHRE L.

(AL AR )BmNPV DNA & HIC VPL BEETEEALE M50 27 7 —~Y & —pBM030
BNz 0FoEEZBOVTHEAICEAL. MERAICBIT2MEEMRBZIICI DB Y
AWREBER UTze 77 =07 v A W THIL LR DA VR E SO D A 2ITHES U
Y% 4 HEOBBEZEIR L. VP1 ORBRUIE ) 70—+ VHEERWEZ Y2 7
OwF 4 TICTRH Uz, B0 EEEREET L&, 20%270—-22var, &
tts v 2AEEAERLERANWT VPL 208 B L. HR VPLERD N K73/
BRECPIX B ARARRE (Sf21) THIR L= VP & —H L, X 5 ETHMBEEREICL > T VP
DHOCRABHER LUz, BE, AEDNA X+ U P—HEEICODWTHRTIFTH 2,
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1Y1p24 . gy = s o
Enterococcus faecalis K-4 %kD/INT T ) 2 B4
OBR#E, I08F, TBRE, AHEF HAHBE
(KB - BIR - MEVLBETF LY, “RUKER)

(B8] 21D AL -2 K UNBEINIZE faccalis K-4 ¥kIS, BF
THTFRI K pEKAS LIZa—=RENBNLFYUF 2, enterocin
SE-K4 (SE-K4 &£88) #4ET 2. KA TIL, SE-K4 DEEME L
ZEMNELTEDEEBMERILE.

[FEERER] K4 BOEFENOI T UL EEREDOEBICD
WTHREFL, RBEFEE (37C) £U HSBE (43-45°C) T SE-
K4 DEFEMERTEIEEBEEMICLA. iz, BEABRAEIC
Tween SO /R EDIEA AV EREESRERNT D2 &L T, BROE
BICHEERIET LML, BEFED SEKY DERN LRTSC
EERMLE. BEZOEAEREEMHABRTHRSLTY, EX
DLEFBEROONIEN /. INEDTEMS, Tween 80 L EITL
% SE-K4 OFMEDOLRICIE, BEARBERDIEDVETHDETR
MENL, EOEEMRLIOBEN, TR I RBEAOBERENGZ
ER, BUKIIESY VRO ERENOMIENIERICL DD %R
LTS,

HARZ b RS (8 3H. 20014

KiplT gy —2m L2 W1 22— K¥Ev 7S ROBMBREAYE
BRRICLDER
O HE*. BiiFe. Bk (WAR2  &E&I)

[(BE) T2 @D~y —hofehzR)F—<o (L2 V1 &
- KF v+ TURE ELT7T v T UTHE N BN~
COTBENTED LS. BT EE~OGANBFIATL S, ¥4
I ETICERMIBEEE BULEEGNEEXET 28MRER
HEMREEELE, S0, ARKREBLTRUA - D1 1LA VP
a-KEr T ROARERS -,

[FiECER] PCRIZTIEIE L /= VP1 WA & pUCI8IZY 7o O -2 7
#.TTRNA KU XS —HEEBULT mRNA &L, BIRRRCOHFR L L
oo BHEREEM ML, SDS-PAGE k. £/ 270~ FILIAEKERWED
I TOYvTF 4TI TITok, TOHEE. 45 kDa @ VP1 H4&H
SN EEFOUSIEH B0ug/ml THof, 51T, 205X 20—
w3 Il BAR VP OBERET R, ZOER. ST21 HEaRY
HAMEFETRIRLE VW a2 - Rxv T REBUARL Y FESZHS
AREENS VP AEREN, S a— KEP T REERLTLRZ &N
TS hz, BE. BFEMBICLD WP 2 — FF v T FIBEOR
RERRERTH D,
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2Y1a12  Streptomyces coelicolor A3(2) CRIFET/INS RS DEB{RS
OXRAWZLE, Adel K. Okba, +2E s, *#Q‘ﬁi"v/ﬁﬁﬁiﬁﬁ R
(KR BRARRR - MEVREF TH, KR BRETFEDE - £9{L)

[B89] MEWMBENL RS> (BC) (d. B< DY S AR OMMES
RTFRIVH L AEERICHARL., £E4HEETS. LML, BCI S
azureus [CX U, BB ETORERER. RIERERMICHEEL,
BAERCEVTRIBRABAROMMN,. XUy MNERODSICHERTS '),
/e, BCRMICk 5T S azureus I2HI1F DRy e O HESH S
7eo FHERTIE, LERICHRELL 7= BC DM A Streptomyces coelicolor
AR)ICENTHRLHONT=DTRET S,

(FERUVHER] BC TS TIER LU= S. azureus BfEM S BC (24 >
THESNCREOHEEZSR L. N KRS (-VFAYESLSKRFPR-) £k
U7z, &B23% BLAST TRFREL=E B, S. coelicolor A3(2)D probable
ABC-type transport system(pir:T36062) D N k% 13 7 = / BB & 76 %
DHEEENRDH SN, TOHEEMNS, S. coslicolor A3(2)I2ENTHE
BICBC CHISTBDANZXADTFEINREE NS, £2C. Bennett
883 (C BC 2/ MU, S. coelicolor ABRIADREEREILI=, TR
R, BBEAOugmMI D BCEZRFMT B&. S azureus L RIHEICKB Y
H2ABEERT 00D, BENSEHEESERZ BCEIMODIBES &St
BLT. $1.76CH8MLE. £/, BCETNMDBEICLERT, XUy
ROV A LU TNV, 3%, BC A RIFTELT (L ORI RBIF £ T
D EHIC, BCICL o THHEINIBELAEOBRIREEDHTINS,

') Okba et al. J. Ferment. Bioeng., 86: 28 (1998).

HABRZEEE KRS (&)  3H. 20014

2Y1a13  ninD#gis k U Phosphoserine phosphatase ## /3 &2 — N12
DNA Wi @ Streptomyces azureus DTS E~RIETHE (£D 2)
Ofrigrls, TIL%, TERE, BB (L BETTT: SeEmREs 19

[B8] S azureusBalAl ¥kiZ., [P ERFRAESR K18 L7 bald DFBAZ ¥
TSR TH 5, BalAl BRid, $Ib—_7 ¥ —(Z S azureus @ 2.5kb ¥k
WA 21EALICRE 7523 FEF L, FWTA PRI, 2{80 ORF (AminDSA,
pspSANFER SN TN A Y, AL TIL, HRBAOHESLIZECES LTS E
FERI S D 2.5kb ek DNA MTH OMREERREATAIZ L2 BME LT3,
[FiE #ER] £ —~27 ¥ —pMCP5 T{E L7 pSABI31 %V /= BalAl Bk & {E=
b —~7 #—pRES18K T{Fd L7- pRES18KA % i\ 7= C-PRESKA #RDPEIRZ LS
L. 2.5kb Wi OBEFEDOTMES E~RITTHEBERN Uiz, M7 -tk
A LT EEEF ISR~ — I —& L CHEBIAHET 5, HHKRITPK100C Bha R L,
C-PRESKA BRIZEEHZH#TrE, S8k T#H D PK100C Bk L Y B FARBSBIN =23,
K[PER LFAFETR L, [RPEARFRTAES BalAl BR& ISR Rz o/, Thbd
DFERN G, BalAl BROFZEES A2 1T 2.5kb M ORI FEOWIMNMEE L TV
DEMRAILT, Eio, EEEHP TIX, BalAl #3 L U C-PRESKA BROHFEIT,
PK100C HRIZELSBRGF ThH o7, TOERIT. MHRKERKEL, PK100 HRiztb~,
BARDODUERIEL N D72, Ny NOTEBHBIZDORL 2B -DTHEEEL
bRz, ¥l I A UERFMUikEE T T, C-PRESKA #® lag time
13, PK100C BkiZ-~<7 ¥ — pRES18K DALk ¥ A LImEERIZLE~REL . EHEMTK
EREVR LN, ZORFBRIL, 2.5kb WA OMEF2 C-PRESKA KON A v
TAHECHEE L TWA D E R RE LTS,
Y FEMS Microbiol. Lett., 190, 133-139(2000)



HARBZEILFERKRES (&)  3H. 20014

3yzpii BAHHE Thermussp. TMY FRERS ) M aSEIEEER Sip

ORBUEEAD, JIRE—, FESE, Ak, LERE WA
( UKFR - MR « BEEMARIEF TE, ISR - M - EMIE¥ )

[B&Y] 2BV — 7L, THhE TS, HIPUKBETIZRIT 5 4 Y DALHITHARIIC DV TR 1T >
CER. EORR. BAEAEST SEEAES U D ORI D T L BHLANT LTS Y,
F1r. in vitro % CHEELTRE Thermussp. TMY BRABRIRIDL ) W ASEHFET DU THERTD &, i@
FIORY +— Y OB XBEL, FRERKDL Y AR ERRICHARTS 2 & 2RO RN
AR Y OB AR D BRCERNEE SN AEEEK Sip ([C2WT, A7 A7 b T 74—
1o X AR L AT A BRI e DT D,

[FERURR] A FEAS b Y 7 AT Y AMES 600 ppm (CIRE LIS CIE LS Z AV, 8
TR LI ARSI AR LN (356000% g 2h) L. MEEARAEGRLIL FES%01%
(wh) Tween 20 TFI{tH%. SP Sepharose Fast Flow #1552 8% 27 74—, Q Sepharose Fast
Flow BT ALY 0w F /57 4—iC I BT & T, BRAERICH—72 Sip ZERARLH,
FEEARON T </ BEFIDRELT- AT 0y 2 ShTRY, SVRETH 2T LT, V8
FoFF—ERE LT F M HPLC THfle ML, M7 3 ) BESIEARTL. 2 fBoEaT
3 JEESAB, “hOOEF% BLAST TRELLER, BEEdsIE OBFRREIRN P ehotc D
Emb, Sip it FHREAROTRETIEE N, N7 L BESIREC PCR 7T A —R{ER LR
BRIEATol b 25, %500 bp OISRAEA AR CHI0T, BIE, ZOMEKEB R Sp &
a— FTAMEFDZ o—= 7 HEDTUD,

1) F Inagaki et al., FEMS Microbiol. Fcol, 24, 4148 (1997)
9) F Inagaki et al, Biosci Biotech Biochem. 62, 1271-1272 (1998)

HARZ(L¥2RE GUE) 3. 20014

2Y4a13 Enterococcus faecalis K-4 Bk /N2 5=V 7 2 enterocin SE-K4 @
EERRUREICHS T 5 8ET
OFHBRTF. {LOFF. tERE., KRIKEFE*. BHrER
(CukBe - BB: - WEMREGT L. *BHKES)

(B8] 51081 L— X 05N E. faecalis K-4 BRiZ. THRHEOT
BATF RTHB/NUFUF >, enterocin SEK4 E4EET B, SN
enterocin SE-K4 O - #BEEMBHATH L2 EMNELTWS, FTKET
3. EERBLURBREET 2 MEFOREET- 2.

(FERURSR] enterocin SE-K4 OHGERIE X, E. faecalis K-4 #RD{R
HTB75RXI K pEK4AS (#460kb) =D orf6 (231bp) ICa— REINTW
5. orf6 DFHIT E. faecium D)X F 1) F 3 2/, enterocn P DRGEET
EEWHFEMEERT orf9 (270bp) MR LIz, ZOHETY I/ BEFII.
BOKFEIR & BUKARERAICHEOMEL > TH0 ., MiaRICHEET 25 >
NIBRTHDAEENENIENS, orNRFICHEEL T2 LEREN
Foo i, orf6D LRI TOE—F —. ot O THRICY —I 3 —F—EHE
SN ERME L. €T, E faecalis K-4 % & D Total RNA ZHH
U.orfs 5 orf9 $ TOWK & 70— T &Ll ) —HF N T F1E—3
aETOEHER. Y1skb OBV FINBOONE, LEOT &L
Y. enteorocin SE-K4 O¥5E . enterocin SE-K4 ORERIEF TH 5 orf6
WS REREFTH D orfIETDIZ Y bELULTITFONTWS LHREIN
7.



HARZFES KRS (&)  3H. 20014

3Y4p5
P KM Streptomyces lividans TK24DE X b #5210 R

(ARE - REHRE - MEMBETFIYE, £Ee™®)
OWMLKZ., tRER. *AHb. HAKSR

(B8] HEOERLU#S /NS RHUIZ. DNADHKEMH. HBK
USRICMELTOWSLEDNT S, RESIE. ThETICHURER b
ViSO RHSIES. lividans TKR2AD S S REL. TOREFhupt 01—
—uH L, £7-. HSIEIZRIEOHUBI E X b 9 /O RHSRED—
KT 2 REFup22 O~ LTWD, SRR —ROBE LR
YR OMEERS. £, BESEOBIZTSHOE,RN S HEOR
FHELDBBICHITE,. ERALV BRI UNROROBELEREASH
[cFaLEEHELE.

(FiEsER)  hpREFOREBAENFTIA L UMERETFhans &
38 L F-hupbiiBtk (EY1I-EY6) Z£iRELE. @ 5N huplBIBBREY1E,
B&IEN F TIEHRKTK24E DERIBOH S AN, LL, BikiEih
T, TK24bRE Y HEBRMENS, COEROEER. upDBEEAI
FUAmELE. £, BERHEERFORNIEETEZLS 7=. EY1¥
HS1AMUDNAKER Y /o RESKMLILE TS, HSIIRZICHEL T
B, CspA% NI ROMMBELSD SN rz, HHis-tagged HSRIAKERL
#-western blottingl= & U . EYI#(CEWT, HSROBMAEH LN, <O
CEMD. HSROWMM, HSIDREEHW > TS ENTRINT,



AFrREEFaRa (K8 3A. 20014
THBHEES (B ABE(LAELTIRED
(BFME(ELTHRE)

FRMEYRROBALICHICEAT IHE

FUHRFERE

REELEDEEICE - T, EEICKES X9
YERZROREAMA L Z OMRICHEE LOREER
BTHb Lod, IhooMEYMERICE HFEO
HB5VREREDOH ZEANMEEIES R ah
5. FELI, UTRET L, HECEERES
b7 5 LIRIBAMAEYREZ KM L, BonicmE
%, EENOXMEERD A1 6 FEBRI S S EHSH
DOHFRICHER L 7-.

1. 77— UBREPRAKICBT EHE

FEN O FEASHROFRICL TV BHEY 1 4
2 (7 7=9) LOYDTODODILY I, FROFA
ELTAZ L BRI TEREOHERETH - 1.
Bz, D2EISBERRRENT, FEEE bt
EEIRR, T OWGRICD CHBRAEE S, BTl WREE
EPMb-1c L ERESBERENY, ST FURE
EETO2RTT 7 — VERBRAEREL TV,
BADOLEDIHAEET, 77— JEREBOFE
BHEESrIcL, SROFHAARRLT 77—
CUTEG L 2 ORRICBIT A IR E %, 6 ROERNS
DEEBLIUVRFICET DB LMTER, 5, &
 DHEBTB TR TPHERERLET S 7 » — Vi
WESEON, FRALWEREWTEZ LS 1K1
TER, CHSOHAMESRICIL>TWVWA EHDE
SHELTWLA,

—h, REORESITA L VRS 2 O IZEIRED
RBETET 7 — VBEROBIEREL <, GaiERs
BEBE LRSS E S ERCITbhATVWE, B
o3, EHHROEBEET & R BmAy 4 L —
VORBAEETOERIC, 77 - VBB LBES
BEOTB E R Db > TWVWAE I EARRBLT,
BRI BB o Ic L, oo 1L —v
HEETH, 77— VTEGCi < ME - IRE OB
o TEHELVWH A L-VORBETHET S, hi
M 2 BET 27 » —UTET 5 X 3 FB &
Uy 704 v EERTSZ 3 FIZRVWEL, Ch
5 DIBEFOHIE - BEECFIR 7 » — UTttEig s &
EHoMC L, BE, Th50BEFOISHERS

EREFMARERTERIESMM & #/ % &%
HEHTWVB,

O, ZEREFDT7 » —VPNI T Y F VUG
b7y — VRN TFORR, H8ELIEREY -
— V0T VTSI X I DRI v -1k, 77—
PO I - FT5EEHK endolysin) DIGEBRED 7
7 VLTI R FEEEOR AR AN - 72,

2. PER%R AHEEBR SLUMBREREBICMTS

L5k

WBELEC L CEEYT 3 9BE AL PEEREK
T, BFESEC ZEHR % Clostridium BHE TBR
L7z, %9, 0.2~05M D 3% NaCl 75 &EWEE
35&, MIEERSHCEBLEMNS o b 7S5 R ML
THIEERVIE L, BEEEEFMCEIFLT,
BEICRIT T B CRERESE autolysin OYEFRKEIELE IR
Sz L, FAABEICPARED 2 MEBA 4D
FINTHMTE 2 LARLE ChOORER, M
MDY B EALEHARRDRTER, $/7 0 b7 52 b
FEEx#k > DNA NBELICER TS, HGERED
BEFIFLOEHENTWS, F/, REKEE, 7
§ /= WEBHLIRISERA & VDS E DA I
LTRBHICRTF ) D v BEBER T AL
DHIFIRE DKL 2 BB MROFRIC o148
ol DWT, 77— VOES IS MiasEsy, 7
7 — ¥ endolysin O & ABEE, B E autolysin
Db b, &5 ICHHIIAEE D & &S &b O BT
L, HEQNERD 5 OBEBRSFICE L TE ORE4EE
7.

3. HRREORESLREICETIHE

(1) BAFERM pock BEHERS

Streptomyces BISREICBHEFORE L - BEL
F U EITHEORERENEENCRONSE. 20%
HE3, BFERS— 9 - LTV A A EARESE
W& > TEBCERETCEELS LTI LS, B
HEFAR L7 N A HEERS. azureus ® S. lauren-
Wi R EERVTBR Lo, RIRRI, MRk T
BHT TR FOERBICHE>THEL S “pock” &I
NBRUOHESEILH G & KRR R I - 7o, B



FEMS 6" Symposium on Lactic Acid Bacteria (Veldhoven, Netherlands)
9H. 1999

F4

Characterization of a plasmid pLKS conferring phage resistance to silage-making
Lactobacillus plantarum

Tomoko Eguchi, Katsumi Doi, Sadahiro Ohmomo*, Seiya Ogata (Institute of Genetic
Resources, Faculty of Agriculture, Kyushu University, Hakozaki, Fukuoka 812-8581,
*National Institute of Animal Industry, Ibaraki 305-0901, Japan)

The presence of bacteriophage in silage-making lactobacilli is a major problem for silage
fermentation. We isolated the phage-resistant strain, L. plantarum NGRI 0101 from silage.
The strain carried two plasmids, pLKL (6.8kb) and pKLS (2.0kb). By curing and
retransformation, it was clarified that pLKS had the phage resistant activity. DNA analysis of
pLKS showed 2051bp in size and three ORFs, orf 123, orf 132, and orf 918. There is no gene
similar to the phage resistant genes previously reported. Predicted amino acid sequence of orf
918 showed high similarity to that of Rep A of Pediococcus halophilus plasmid pUCL287.
The replication origin (ori) was found upstream from orf 918. We suggest that phage
resistance of L. plantarum NGRI 0101 participates in the antagonistic relation between the
Rep or ori for pLKS and phage replication.

(7 EEREEREDOOAZITRENWLELL)
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BACFERZERT AR R
Bacillus atrophaeus JCM1465
Bacillus licheniformis JCM 2505
Bacillus megaterium JCM 2506
Bacillus pumilus JCM 2508
Bacillus sphaeicus JCM 2502
Paenibacillus polymyxa JCM 2507

FEBERTZCRT
Bacillus brevis IFO 3331
Enterococcus faecalis TFO 12964
Enterococcus faecium TFO 13712
Staphylococcus aureus IFO 15055

BMOKES BMEETIZERT
Eschelichia coli MAFF 911145

ZAE FHEEMZEET (TISTR)
Eschelichia coli TISTR 527
Lactobacillus plantarum TISTR 541
Leuconostoc mesenteroides TISTR 473
Pediococcus acidilactici TISTR 952
Salmonella typhimurium TISTR 292

Professor Dr. Hugh Morgan Waikato University
Thermus sp. Fiji3
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VI. BXHE
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
FUIJII, Hiroshi Ph.D. Professor
BANNO, Yutaka Ph.D. - Associate Professor

a) Linkage analysis of silkworm

b) Mutagenesis and teratogenesis in silkworm

c) 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

¢) Genetic analysis of induced mutants in rice: Starch, protein and lipid

stored in grain



d) Genome analysis of the useful genes in rice

e) 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

c) 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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