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Genetics of the “Wild Silkworm Translucent” Mutant (ows) Discovered in the
Progenies after the Cross between the Domesticated Silkworm,

Bombyx mori and/

the wild Mulberry Silkworm, Bombyx mandarina

Takashi Nakamura, Yutaka Banno* and Hiroshi Fujii

Institute of Genetic Resources, Faculty of agriculture, Kyushu University Graduated School,

Hakozaki 6-10-1, Higashi-ku, Fukuoka, 812-8581, Japan

Abstract. Translucent mutant was spontaneously found in B.F; progenies from the cross
between Bombyx mori strain and Bombyx mandarina collected in Fukuoka prefecture Japan.
This character is ascribed to a single recessive gene named “wild silkworm translucent”
with the gene symbol ows. Linkage analysis showed that this gene was linked with 7e gene.
A three-point test was performed by applying the genes pe (0.0) and re (31.7) as marker
genes, and the ows locus was mapped to the 22.1 cM on the fiftth linkage group.

Key words: Bombyx mori, Bombyx mandarina, wild silkworm translucent, linkage, larval

skin, ows.

Introduction

In the silkworm, B. mori, many kinds of
translucent mutants have been reported (Fujii
et al., 1998). The larval skin of the normal
strain in B. mori is opaque and white in color,
but that of these mutants are more or less
translucent due to reduced amount of uric acid
contained in the hypodermal cells. More than
twenty such mutants are known to date are
mapped to 16 linkage groups.

In 1995, one of the authors discovered a
new mutant, which showed a similar pheno-
type to those of above-mentioned translucent
mutants. This paper describes in detail the
result of genetic analysis of the mutant.

Materials and Methods

New mutant
The mutant was discovered in the BF,

progenies of the cross between the strain w43,
which have been maintained in Kyushu Univer-
sity and the wild silkworm, B. mandarina,
collected in Munakata city (Fukuoka prefec-
ture). The larval skin of the mutant individuals
manifest highly translucent.
Mating experiments

Linkage analysis was made by using
autosomal marker genes, P¥ (2), Ze (3), L (4),
re (5), E¥ (6), Ia (9), K (11), ch (13), nb (19),
Lan (21), mw (22), so (26) and Xan (27). Each
number in parentheses indicated the linkage
group to which the marker gene belongs.
When a recessive marker gene was used,
segregation of F, was tested. When a dominant
marker gene was used, segregation in the cross
F\ femalesxows/ows males was examined.

Results and discussion

Establishment of ows
In 1995 summer, 15 translucent larvae

*Correspondence to: banno@agr.kyushu-u.ac.jp
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Inheritance of One Cocoon Shape Mutant Named “Flossy Cocoon”
of the Silkworm, Bombyx mori

Yutaka Banno*, Hiroshi Fujii and Hiroshi Doira

Institute of Genetic Resources, Kyushu University Graduate School of Bioresource and Bioenvironmental Sciences,
Hakozaki 6-10-1, Fukuoka, 812-8581, Japan

(Reccived March S, 2001: Accepted August 17, 2001)

In Bombyx mori a dominant, autosomal mutation was confirmed to produce loosely constructed, elliptic
cocoons, which have a cotton-like texture. The mutant gene was named “flossy” with the symbol FI after a
previous achievement by Takasaki. Genetic analysis applying the genes g and obt as markers mapped the F/
locus to the 32.1 position on the seventh linkage group. The normal individuals segregating from F/ in a cross,
using the q gene as a marker, gave tight cocoons with a peanut-like shape. No characteristics except the
cocoon size and shape were different between FI and normal individuals. It was concluded that the F/ gene
function was related to the spinning behavior during the cocoon formation.

Key words: Bombyx mori, behaviorai genetics, quantitative character, cocoon shape, genetic analysis

INTRODUCTION

The domesticated silkworm, Bombyx mori, is
known to produce various shapes of cocoons. Those
produced by major Japanese strains are elliptic but are
apt to be constricted deeply at the middle, making a
peanut-like shape, whereas those of Chinese strains are
oval. In addition, there are spherical or spindle
cocoons, depending on the race or strain, Usually B.
mori spins tightly constructed cocoons, but often some
races or strains produce the cocoons that are loosely
constructed such as a cotton-like texture. The shape
and tightness of cocoons are strongly correlated to the
reeling efficiency and are important characters for the
sericulture. Moreover, these cocoon traits may be
determined by inherited manners of spinning regulated
by the nervous system and are expected to be of value
for the behavioral genetics. Many silkworm geneticists
have therefore been focusing on the cocoon trait ana-
lyses. However, simple Menderian inheritance is rarely
observed when strains with different cocoon shapes are
crossed, indicating that their inheritance is mostly
polygenic (Morohoshi, 1952). On the other hand, a
mutation whose cocoon is loosely spun was shown to
be controlled by a single dominant gene (Akiyama and
Yasui, 1921; Takasaki, 1947). Thus, the gene has been
called the “flossy” with the symbol of F/ (Takasaki,
1947; Chikushi, 1972; Tazima et al, 1975). However,
the further genetic characterization of this mutation
remained to be elucidated. Here we perform for the
first time the linkage analysis and mapping of a gene

“*To whom correspondence should be addressed.
Fax & Tel: +81-92-624-1011.
Email: banno @agr.kyushu-u.ac.jp

bringing about the looseness of cocoon textile. Also
the mutant individuals were characterized in compari-
son with the normal ones having the same genetic
background.

MATERIALS AND METHODS

The silkworm strain k12, which shows the loose
cocoon character, was used in this experiment. This
strain had been supplied by Dr. H. Hashimoto of the
Sericultural Experiment Station (Matsumoto) in 1966
and maintained thereafter in Kyushu University (Fujii
et al., 1998). Linkage analysis for the mutant was made
by using the autosomal marker genes Y (2), Ze (3), L
(4), oc (5), E¥ (6), g (7), st (8), Ia (9), K (11), C (12),
ch (13), U (14), bl (15), cts (16), bts (17), min (18), oh
(20), mw (22), tub (23), Sel (24) and so (26). Each
number in parentheses indicates the linkage group to
which the marker gene belongs. When a recessive
marker gene was used, segregation of the phenotype to
be analyzed was tested in the back cross: F, females x
marker males. When a dominant marker gene was
used, segregation was examined in the cross: F, females
x normal type males. A three-point test was done as
described below.

RESULTS AND DISCUSSION

Establishment of cocoon mutation

The cocoons of the strain k12 have been character-
ized by their loose texture, as well as by the golden
yellow color (Fujii et al, 1998). In 1977, seven individ-
uals out of 287 from this strain were found to spin
normal tight cocoons, while the remaining 280 made
loose cocoons. Again in 1978, ten tight cocoons segre-

— 10 —



Insect
Biochemistry
and
Molecular

Biology
Pergamon Insect Biochemistry and Molecular Biology 32 (2001) 9-14

www.elsevier.com/locate/ibmb

Identification of three annexin IX isoforms generated by alternative
splicing of the carboxyl-terminal exon in silkworm, Bombyx mori*

Qing-You Xia *, Hiroshi Fujii ®*, Takahiro Kusakabe ®, Yutaka Banno ®
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Abstract

Annexins (ANXs) are a family of structurally related proteins with Ca?*-dependent phospholipid-binding properties. Here we
report the cloning of three cDNAs each encoding annexin 1X (ANX IX) isoforms from unfertilized eggs of the silkworm, Bombyx
mori. The analysis of exon/intron structures showed that the three mRNAs, named ANX: IX-A (2300 bp), ANX [X-B (1884 bp)
and ANX IX-C (1409 bp), respectively, were generated from a single gene by alternative usage of a 3'-splice site of the last exon.
Thus the three isoforms have an identical sequence from amino acid residues 1 to 307 and this region shows approximately 77%
identity to Drosophila melanogaster ANX IX. Only amino acid residues 308-324 (A) or 308-323 (B and C), which correspond to
the C-terminal tail, are different in the three proteins. A RT-PCR analysis indicated that the three isoforms of silkworm ANX IX
were specifically expressed in various larval tissues and development stages. Interestingly, the C-terminal tail in ANXs I, IT and V
were previously confirmed as a binding region for protein kinase C. Thus generation of the three ANX IX isoforms in the silkworm.
that are different from other ANXs, may have a functional significance other than binding to Ca®**. © 2001 Elsevier Science Ltd.

All rights reserved.

Kevwords: Annexin IX: Isoforms: Alternative splicing; Molecular sequence data; Protein kinase C; Silkworm; Bombyx mori

1. Introduction

Annexins (ANXs) are Ca**-dependent phospholipid-
binding proteins that are abundant in the eukaryotic
kingdom (reviewed by Niki et al., 1996; Moss, 1997;
Benz and Hofmann, 1997). To date, at least 10 ANX
genes have been reported in mammals and each of them
shows cell-specific expression. It has been proposed that
ANXs play roles in biological important functions such
as membrane fusion, control of cell proliferation and dif-
ferentiation, regulation of phospholipase A2 activity, and
a number of other cellular processes (Niki et al., 1996).
Structural analysis shows that members of ANXs family
are made up of a short N-terminal tail domain and core

The nucleotide sequence reported in this paper has been submit-
ted to GenBank under accession numbers AB030496, AB030497,
AB030498 (cDNA) and AB031208 (gene).

* Corresponding author. Tel.: +81-92-621-4991; fax: +81-92-624-
1011.
E-mail address: fujii@agr.kyushu-u.ac.jp (H. Fujii).

domains, which consist of four or eight conserved
repeats of approximately 70 amino acids residues
(Moore, 1986). The N-terminal tail, which shows large
variations both in sequence and length, has been exten-
sively studied and proposed to be responsible for func-
tional specificity. The highly conserved C-terminal core
domain, on the other hand, has been generally thought
to confer the family’s common Ca?*-binding activity
(Niki et al., 1996; Moss, 1997). However, this region
may also have the glycosaminoglycan (Ishitsuka et al.,
1998) and protein kinase C (Mochly-Rosen et al., 199]a)
binding activities. The latter property was found in mam-
malian ANXs I, II, and V (Mochly-Rosen et al., 1991b;
Roth et al., 1993; Dubois et al., 1998), although direct
evidence for these other functions of individual ANX
members is extremely limited.

In insect, only ANX IX and X genes have been found
in Drosophila melanogaster (Johnston et al., 1990).
Although the functions of insect ANXs have not been
studied in detail, a comparison of vertebrate and invert-
ebrate ANXs suggests that they are derived from a com-

0965-1748/01/% - see front matter © 2001 Elsevier Science Lid. All rights reserved.

PI: $0965-1748(01)00074-1
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Change in phenoloxidase and its precursor during silkworm
(a80 strain) development

Kohji Yamamoto'®, Hiroshi Fujii®», Takahiro Kusakabe®, Katsumi Koga®,
Yoichi Aso®, and Masatsune Ishiguro**

Y The University of Texas Health Center at Tyler, 11937 HWY 271 Tyler TX 75708, U. S. A.
2 Laboratory of Silkworm Genetics, ® Laboratory of Sericultural Science, and
4 Laboratory of Protein Chemistry and Engineering, Graduate School of
Bioresource and Bioenvironmental Sciences, Kyushu University,
6-10~1 Hakozaki, Higashi—ku, Fukuoka 812-8581, Japan.

(Recetved October 31, 2000 and accepted November 10, 2000)

The changes in phenoloxidase and its precursor, so—called prophenoloxidase, of the
silkworm, Bombyx mori (a80 strain) were examined using detection assay with or without
detergent to distinguish PO and pro-PO in hemolymph (Yamamoto, et al., 1999). Little or no
phenoloxidase activity was detected in hemolymph at the silkworm development during the
final larval instar and pupal stage. On the other hand, prophenoloxidase was detected for same
time frame. In males, after prophenoloxidase increased slightly at day 4, it decreased to a mini-
mum level at spinning and increased to a maximum level on the day of pupation and decreased
gradually to day 5 after pupation. In females, prophenoloxidase decreased gradually to a mini-
mum level on day of spinning and a slight increase was observed at day 8 and it increased to
maximum level between day 2 and 3 after pupation and decreased thereafter. Prophenoloxidase
mRNA expression was preceded a day or two before, when comparing the change of phe-
noloxidase mRNA with its product.

INTRODUCTION

Phenoloxidase (PO: monophenol, dihydroxyphenylalanine; oxygen oxidoreductase;
EC 1. 14. 18. 1) catalyzes two sequential reactions; the hydroxylation of monophenol to
o—diphenol and the oxidation of o-diphenol to o—quinone (Ashida and Yamazaki, 1990).
In insects, PO is generally believed to be crucial for the cuticular melanization and scle-
rotization (Soderhéll, 1982; Hiruma and Riddiford, 1988; Sugunaran et al., 1992).

The existence of a precuesor protein, called prophenoloxidase (pro-PQO), was
reported from many insects: e.g., the fruit fly Drosophila melanogaster (Fujimoto et al.,
1993), the silkworm Bombyx mori (Yasuhara, et al., 1995; Yamamoto, et al., 1999), the
tabacco hornworm Manduca sexta (Hall, et al., 1995), the cockroach Blaberus dis-
cotdailts (Durrant, et al., 1993), the wax moth Galleria mellonella (Kopacek, et al.,
1995), and a coleopteran insect Holotrichia diomphalia (Kwon, et al., 1997). The
activation of pro-PO have been shown by the prophenoloxidase-activating factor in vitro
(Lee, et al., 1998; Jiang, et al., 1998, Satoh, et al., 1999) and by organic compounds such
as sodium dodecyl sulfate (Funatsu and Inaba, 1962; Inaba and Funatsu, 1964),
cetylpyridinium chloride (Hall, et al., 1995), 2-propanol (Asada, et al., 1993) and dimetyl-
benzylmyristylammonium chloride (DBMA) (Yamamoto, et al., 1999). Futhermore, the

* Corresponding author. FAX number: 092-642-3051, E-mail: ishiguro@agr.kyushu-u.ac.jp.
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Biochemical and Genetic Analysis of the Effects of
Amylose-Extender Mutation in Rice Endosperm

Aiko Nishi, Yasunori Nakamura, Naoki Tanaka, and Hikaru Satoh*

Faculty of Agriculture, Kyushu University, Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan (A.N., I1.5.);
Faculty of Bioresource Sciences, Akita Prefectural University, Shimoshinjo-Nakano, Akila-City 010-0195,
Japan (Y.N.); National Institute of Agrobiological Sciences, Kannondai, Tsukuba, Ibaraki 305-8602, Japan
(N.T.); and Japan Science and Technology Corporation, Honcho, Kawaguchi, Saitama 332-0012, Japan (N.T.)

Biochemical analysis of amylosc-cxtender (ae) mutant of rice (Oryza sativa) revealed that the mutation in the gene for
starch-branching enzyme Ilb (BEllb) specifically altered the structure of amylopectin in the endosperm by reducing short
chains with degree of polymerization of 17 or less, with the greatest decrease in chains with degree of polymerization of 8
to 12. The extent of such change was correlated with the gelatinization properties of the starch granules, as delermined in
terms of solubility in urea solution. The a¢ mutation caused a dramatic reduction in the activity of BEllb. The activity of
soluble starch synthase I (SSI) in the ac mulant was significantly lower than in the wild type, suggesting that the mutation
had a pleiotropic cffect on the SSI activity. In contrast, the activities of BEL, BElla, ADP-Glc pyrophosphorylase, isoamylase,
isoamylase, pullulanase, and Suc synthase were not affected by the mutation. Therefore, it is stressed that the function of
BEIb cannot be complemented by BElla and BEL These results strongly suggest that BEIIb plays a specific role in the transfer
of short chains, which might then be extended by SS to form the A and B, chains of amylopectin cluster in rice endosperm.

Starch is composed of two types of molecule,
namely amylose and amylopectin. Amylose is an
essentially lincar molecule composed of u(1—4)-
linked glucosidic chains, whercas amylopectin is a
highly branched glucan with a(1—6) glucosidic
bonds that connect linear chains. The a-1,4 chains of
amylopectin consist of A chains that carry no addi-
tional chains, B chains that carry A chains or other B
chains, and a C chain that includes the reducing
terminus (Peat et al., 1952). Hizukuri (1986) proposed
a cluster model for amylopectin. In this model, A and
B, chains form a single cluster, whereas B, and B,
chains extend to two and three clusters, respectively.
Hanashiro et al. (1996) proposed that, in amylopec-
tin, chains of degree of polymerization (DP) =12,
13 = DP = 24, 25 = DP = 36, and DP = 37 corre-
spond to A chains, B, chains, B, chains, and B; and
longer chains, respectively.

Amylose is synthesized by ADP-Glc pyrophospho-
rylase (AGPase) and granule-bound starch synthase [
(GBSSI), which is encoded by the Waxy genc. Amyl-
opectin is synthesized by concerted reactions cata-
lyzed by AGPase, soluble starch synthase (SS), starch-
branching enzyme (BE), and starch-debranching
enzyme. BE is the only enzyme that can introduce
a-1,6-glucosidic linkages into a-polyglucans and,
therefore, it plays an essential role in the biosynthesis
of amylopectin. The BEs from various higher plants
appear to be composed of two types, namely BEIl and

* Corresponding author; e-mail hsatoh@agr.kyushu-u.ac.jp; fax
81-92-642-3056.

Article, publication date, and citation information can be found
at www.plantphysiol.org/cgi/doi/10.1104/pp.010127.

BEII from maize (Zea mays; Boyer and Preiss, 1978a;
Fisher and Boyer, 1983; Guan and Preiss, 1993; Guan et
al., 1997), wheat (Triticum acstivum; Morell et al., 1997),
and barley (Hordeum vulgare; Sun et al., 1997), and the
A-type and B-type from pea (Pisum sativum; Burton et
al,, 1995; Martin and Smith, 1995) and potato (Solanum
tuberosum; Larsson et al., 1996, 1998). At least three
isoforms of BE have been identified in rice (Oryza
sativa) endosperm (Mizuno et al., 1992; Nakamura ct
al., 1992). Yamanouchi and Nakamura (1992) resolved
the BE of the developing endosperm, lcaf blade, leaf
sheath, culm, and root of rice into two types, BEI and
BEIIL The BEI type consists of only a single isoform,
whereas the BEII type consists of multiple isoforms.
The endosperm contains the two isoforms BElla
(QElIb) and BEllb (QElla). BEIlb has been detected
only in the endosperm, whereas BElla has been found
in all organs.

Biochemical analysis of purificd isoforms of BEI
and BEII from maize endosperm indicated that BEI
preferentially branches amylose-type, fewly branched
polyglucans, as compared with BEIl, whercas BEII has
a higher capacity than BEI for branching amylopectin-
type, highly branched glucans (Guan and Preiss, 1993;
Takeda et al., 1993; Guan et al., 1997). These observa-
tions strongly suggest that BEI and BEII might play
distinct roles in the construction of amylopectin mol-
ecules. However, the significance of the multiple iso-
forms of BEII have not yet been clarified.

BEIIb-deficient mutants have been isolated from
maize and pea. In maize, they have been designated
as amylose-extender (ac) mutants and have detected in
the endosperm (Boyer and Preiss, 1978b; Stinard et
al., 1993). The corresponding rugosus (r) mutants in

Plant Physiology, October 2001, Vol. 127, pp. 459-472, www.plantphysiol.org © 2001 American Society of lant Biologists 459
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Protein Markers of BT Type Hybrid and Its Three Lines in Japonica Rice

(Oryza sativa L.)

HoNG De-lin"*, H SAT.0H *, T KUMAMARU %, Qu Le-ging® U S SADAR *

(" Department of Agronomy, Nanjing Agricultural University, Nanjing 210095, Chinay E-mail :nndn@ public 1. pet. js. cny * Faculty of Agricul-

ture, Kyushu University, Hakozaki, Fukuoka 812-0081, Japan)
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BREHR EREA RARW b AR

U S SADAR *

CHRRE KXY REFR, LK MR 210095, E-mail inndn@publicl. pte. js.cny * UM A% RA¥EE, B4 WXl 812-0081)

W E ARG AR TR B 8 B o 0k (SDS-PAGE) Fak SR BT I BH AT EATEABREAT
FEFBKEEATER.T7302- 1, U BB HAATEA/IT302-1 F, MF, B FHBRIACEEART TN, SRR, 8
EH 3 KR KA RARKY a3 Ma-3b, MATFEFAMATEBRE ~HKMH a3, F, RAH I WHFMAH o«-3a I o
BbMBFI150H, FEA A HHBHER KA ERATEF AR, ERERM a4 HiTH o4, F, REF 4 R FHA
Hoed Mot WHFHRL1 148 SRTEARTFEUMF, RERTHEKRXZAINE—K., BB RUATFER P o
3a Ma-3bREFIRE. ATFARATEBARRBKEEY. '

XMW, B KAFR RABHAT R BARFIC #XKE: 484G BBES

PESHE . Q946.1; S511.01 MR A SR B 1001-7216(2001)03-0165-04

Abstract;Seeds of CMS line Liugianxin A with BT cytoplasm, maintainer line Liugianxin B, restorer lines Liugianxin R,
77302-1, F, and F, of Liuqgianxin A/77302-1 in japonica rice were analyzed for endosperm storage proteins by sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDS-PAGE). Results showed that in glutelin a-3 area, restorer lines had two
bands a-3a and a-3b while Liugianxin A and Liugianxin B had only one band a-3. In F, generation, seeds with a-3 and seeds
with «-3a plus a-3b segregated into 1t 1 ratio. Moving rate of glutelin a-4 band in restorer lines was faster than that in Liu-
gianxin A. The faster a-4 was designated as a-4f. Seeds with a-4 and seeds with a-4 plus a-4f also segregated into 1 3 1 ratio
in F;, which are consistent with the segregation of restorer gene of gametophytic type. Pedigree analysis indicates that the
bands a-3a and o-3b in Liugianxin R derived from IR8. Prolamin in Liugianxin A is easier to extract than that in Liugianxin B.

Key words: japonica rice; restorer line; cytoplasm male sterile line; protein marker; hybrid rice; glutelin; prolamin

In order to find a method of inspecting seed purity in-
door in japonica hybrid rice with BT type cytoplasm, short

0=3 | however,

root gene srzl in japonica rice had been tried
it has not been successful yet. As genetic markers, seed stor-
age proteins are characterized by a high level of polymor-
phism, limited environmental influence on their elec-
trophoretic patterns. and a simple genetic control *. There-
fore, we analyzed seed storage proteins of CMS line with BT
type cytoplasm, maintainer line, restorer line, hybrids F, and
F, in japonica rice to find protein markers that can be used for

the purpose mentioned above.
1- Materials and Methods

1.1 Plant materials

Kinmaze (CK), CMS line Liugianxin A, its maintainer
line Liugianxin B, restorer lines Liugianxin R, 77302-1,
Ninghui 3-2, C57, F, and F, of Liugianxin A/77302-1, Chin-

surah Boro I, TN1, IR8 and IR24 were used in this study.
Liugianxin A was released in 1984 and has been back-crossed
30 generations with Liugianxin B up to 1998. Isogenic restor-
er line Liugianxin R was obtained by back-crossing Liugianxin
A (as recurrent parent) using 77302-1 as donor of pollen fer-
tility restorer gene, and has been back-crossed 8 generations
up to 1998™), Restorer 77302-1 was bred by crossing C57 (as
female) with IR28 and released in 1984. Restorer gene in
77302-1 derived from C57 because IR 28 had no restorer
), restorer gene in C57 from IR8 7. Seeds of Liugianx-
in A, the F, of Liugianxin A/77302-1, Ninghui 3-2, and C57
were harvested at Experimental Station, Nanjing Agricultural
University in 1998. Kinmaze, Chinsurah Boro 1, TNI1,
IR8, IR24 and the F, seed were harvested at Farm of Kyushu

gene®

Received date;2000-06-19; Revised date,2000-09-27.
W XM B MAKC1957—), B, 4+, 8.
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18. Variation of three important starch characters in Myanmar local rice cultivars for
cooking and eating quality.
PA PA Aung, T. KumMamaru and H. SATOH

Laboratory of Plant Genctic Resources, Kyushu University, Faculty of Agriculture, Hakozaki, Fukuoka, 812-
8581 Japan

The cooking and cating quality preferences vary with the country (Azeez and Shafi,
1966). Gelatinization tempcrature, amylose content and gel consistency are important starch
properties in rice, because these traits influence the cooking and eating characteristics.

In the present study, the magnitude of variations in three starch characters among the
Myanmar local rice cultivars were investigated to make a brecding program for improving
grain quality of rice.

One hundred and fifty local rice cultivars from six distinct regions, provided by the Seed
Bank of Myanmar, were analyzed. The alkali spreading score was measured for cach grain
using the method of Little (1958). Amylose content was estimated by using the DU 7500
spectrophotometer (Beckman) according to Satoh (1990).  The gel consistency was determined
using the method of Cagampang (1973).

Alkali digestibility score is the indicator determining the cooking quality because of its the
close linkage with gclatinization temperature of starch.  Of the 150 cultivars, 94 showed low
scores for alkali digestibility ranging from | to 3; 53 showed intermediate scores ranging from
4 to 6; and 3 showed high scores ranging from 7 to 9 (Table 1). Most of Myanmar local rice
cultivars were more resistant and undecomposable to alkali.

Amylose contents of Myanmar local rice cultivars ranged from 0 to 30% (Tablec 2). A
wide range of regional variation in amylose content was observed.

Varieties having same amylose content may differ in tenderness and therefore, the cooked
rice may be differentiated by the gel consistency test (Cagampang et al., 1973). The gel con-
sistency test is based on the consistency of rice paste. A wide range of variation in gel consis-
tency value among Myanmar local rice cultivars was also found, ranging from 5 to 100 mm

Tablel. Variation in alkali digestibility score among Myanmar local ricc cultivars and
its geographical distribution

Regions
Scores
WMR NMR EMR DR | CSR CDhZ Total
1 0 S \ 23 1 4 34
2 0 4 0 14 4 5 27
3 0 3 I 18 5 6 33
4 0 5 0 16 4 5 30
5 0 4 0 4 3 4 15
6 1 1 0 3 1 2 8
7 0 0 0 1 | 1 3
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0

Low alkali digestibility 63%; Intcrincdiate alkali digestibility 35%; High alkali digestibility 2%
WMR= Western Mountain Region, NMR= Northern Mountain Region, EMR= Eastern Mountain
Region, DR= Delta Region, CSR= Coastal Strip Region, CDZ= Central Dry Zone
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20. Genetic variation of glutelin seed storage protein in Myanmar local rice cultivars
PA PA Aung, T. KumaMaru and H. Saron
Laboratory of Plant Genetic Resources, Kyushu University, Faculty of Agriculture, Hakozaki, Fukuoka, 812-
8581 Japan

Seed storage protein diversity is important for breeding improved nutritional quality of
ricc and for varictal identification.  Rice glutelin is composed of two major subunits: an acidic
subunit with molecular mass of 40 kD and a basic subunit with molccular mass of 20 kD (Wen
and Luthe 1985; Krishnan and Okita 1986). This paper decals with the genctic variation of a
seed storage protein, glutelin, observed in Myanmar local rice cultivars.

One hundred and fifty local rice cultivars collected from six distinct regions, obtained
{from Sced Bank of Myanmar, were analyzed by SDS-PAGE and IEF.  Japonica cultivar Kinmaze
and indica cultivar IR 36 were used as control.  SDS-PAGE was carricd out using the discon-
tinuous buffer system of Laecmmli (1970). IEF gels were prepared and used as described by
Brinegar and Peterson (1982).  Gels were composed of 8.5M urea, 30% acrylamide, 1.5% bis-
acrylamide, 20% Nonidet P-40 and 2% ampholine with pH (3.5 - 10): (6 - 8): (8 - 10.5) =1:1:1.

Two types of variation for glutelin subunit were detected in Myanmar local rice cultivars,
based on molecular mass of o3 band. Type A was characterized by low molecular mass of o-

kD

40 Glutclin
a subunit

. Glutelin
20 —( P subunit

Kinmaze A B IR36

Fig. 1. Variation of glutelin o subunit in Myanmar local rice cultivars. A: Same as Kinmaze (Low
molecular mass of o-3) B: Same as IR 36 (High molecular mass of a-3) (Black arrow head and
white arrow head indicate low molccular mass of a-3 and high molecular mass of -3 band, respec-
tively.)
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19. Gene analysis of new 57H mutant gene, glup6, in rice
H. D. Tian', T. Kumamaru', Y. Takemoto', M. Ocawa? and H. Saton'*
1) Laboratory of Plant Genetic Resources, Faculty of Agriculture, Kyushu University, Fukuoka, 812-8581 Japan
2) Department of Domestic Economy, Yamaguchi Prefecture University, Yamaguchi, 753-8502 Japan

Rice storage proteins, prolamin and glutelin, are deposited into the separated protein bod-
ics (PBs).  Glutclin synthesized as 57 kD precursor on the ER, is transported via the Golgi
body, cleaved into 40 kD « and 20 kD f3 subunits and accumulated into PB 11 in the vacuole
(Yamagata and Tanaka, 1986).  57H mutants with the high amount of 57 kD polypeptides and
the low amount of two glutelin subunits are good materials for studying gene mechanism con-
trolling glutelin accumulation in rice. ~ So far, 6 genes, esp2, Glupl, glup2, glup3, glup4 (Satoh
et al. 1999) and Glup5 (not published) have been identified for 57H mutation.  However, iden-
tification of new genetic materials is nccessary to resolve overall the gene mechanisms control-
ling glutelin accumulation.  In this study, we identified a new 57H gene using 57H mutant
(EM939) derived from the MNU treatment of rice cultivar Taichung65 (T65).

SDS-PAGE analysis of total seed proteins in 57H mutants showed that EM939 increascd
the amount of 57 kD polypeptides, decrcased the amount of the two glutelin subunits and
decreased the amount of 26 kD globulin and 13 kD b prolamin (26L, 13bL) compared with T65
(Fig. 1A).  Western-blot analysis revealed stronger reactivity of 57 kD polypeptides in EM939
with anti-glutelin antibody, confirming that the increase of 57 kD polypeptides in EM939
resulted from high deposition of glutelin precursor (Fig. 1B).

F, sceds obtained from the cross between EM939 and T6S showed normal type.  In the F,
seeds (178 grains), the segregation mode of normal (135 grains) and 57H (43 grains) typcs
fitted well to the expected monogenic ratio of 3:1, indicating that 57TH mutation of EM939 was
controlled by a single recessive gene.  Furthermore, we found that 26L and 13bL typcs
co-segregated with 57H type, suggesting that the decrease of 26 kD globulin and 13 kD b

57

40

26
20

16
13

1 2 3 4 5 6 7 8 l

Fig. 1. SDS-PAGE (A) and Western-blot (B) analyses of total proteins from a single grain of each STH
mutants. Al and A9: Original cultivars, Kinmaze and T65; A2: CM 1787 (esp2); A3: EM61 (Glupl);
A4: EM305(glup2); AS5: EMB856 (glup3); A6: EM956 (glup4); A7: EM675 (Glup5), A8: EM939.
The triangles, V , &, ¥ and 4 indicate respectively the increased glutelin precursor, decreased
glutelin subunits, and decreased 26 kD globulin and 13 kD b prolamin in EM939. B1: T65; B2:
EMO939, glutelin subunit antibody was used.
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A V- CHBREOBBEMAE 1 v — CHEBEN
BET 5752 3 ok - FIAEBER—

B mE*-In #F -5

YA v — DX RBEY % Lactobacilius plantarum u 3
ETHAMBEC L > THBER I THET 2, £
HOBVERTHE. BETIE, Y4 mDXdiAdn
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FRTHROOH B, Lo Lichis, Jull - 9@
OLETHAFEN CLRRESLEBIEC LT, REDY
1 Vv—CHRENPTIRETHS. TOFRRE LT, BRSY
BERIET T, MRECAE LcHEE R Clostidium B
MEL EDEBTABBEOMBIC LA UTRL b, B
EEPTHAThRIC LR, 7, —UFRIC L HE,
MENIEW, 70k, T TBOGEBRRE LD &
TeENETONRL. ChE THEBEMICHEG LA
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BrE Ao, 7, —OftE, 27 ) F v vERRK,
RN BREEEL EORRBEOS N T I A 1 FEC
2 - FIRTVDH. FRTE, 1 L — CHBEI RS
TEH7TAIFEOWTBRIEF O - BRE BB L,
IHOEFIR LICEBIET 1 v — CHBBEIEHEOR Ly
BET 5.
1L 77— M7 723 ROBERBEORBE~Y

5 —{t

7 7 = VRGBT BE A FIAE L EE TRBERCRIER
THh, 7, - CHERBFEOHIEETROH RO
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Short Communication

Taxonomic position of new bacteriocin (nukacin ISK-1)
producer isolated from long-aged Nukadoko

Ayaaki Ishizaki, Emi Takese, Takako lkai, Sadato Kumai, Rie Nagano, Kenji Sonomoto,*
Katsumi Doi,' Seiya Ogata,’ Yoshiaki Kawamura,? and Takayuki Ezaki?

Microbial Technology Division, Department of Biochemistry and Biotechnology, Faculty of Agriculture,
Graduate School of Kyushu University
" Microbial Genetics Division, Institute of Genetic Resources, Faculty of Agriculture,
Graduate School of Kyushu University, Fukuoka 812-8581, Japan
2 Department of Microbiology, Gifu University School of Medicine, Gifu 500-8705, Japan

(Received October 29, 2000; Accepted April 20, 2001)

Key Words—-lantibiotic; nukacin; Nukadoko; Staphylococcus warneri

The new lantibiotic nukacin producers, strain ISK-1
previously labeled as Pediococcus sp. ISK-1 and
strain Nagano, were characterized biochemically and
genetically. Cells were spherical, 0.6 um in size, and
occurred in pairs. The strains were gram-positive,
catalase positive and produced more than 75% of pL-
lactic acid from glucose and their growth was stimu-
lated by mevalonic acid. The strains tolerated 18%
NaCl. G+C content was 36%. 16S rRNA homology re-
vealed that the strains resembled Staphylococcus
warneri. Both strains were confirmed by gquantitative
DNA-DNA hybridization to be variant strains of S.
warneri. These strains have been deposited in the
Japan Collection of Microorganism as S. warneri JCM
10004 for strain ISK-1 and S. warneri JCM 10005 for
strain Nagano.

In the northern Kyushu area, many old aged
Nukadoko (bed of fermented rice bran) have been
maintained until now and some are believed to have
lasted for a few hundred years (Kimura et al., 1997).
Nukadoko is usually used for pickle fermentation using
washed vegetables without any aseptic treatment. We

" Address reprint requests to: Dr. Kenji Sonomoto, Faculty of
Agriculture, Graduate School of Kyushu University, 6-10-1
Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan.

therefore suspected that Nukadoko must possess a
native microflora control system that attacks undesir-
able microorganisms that comes into contact with the
bed from the environment. We isolated two organisms,
strain ISK-1 and strain Nagano, from an old aged bed
owned by Mrs. Sato in Kitakyushu-shi, Japan, a cook-
ing instructor for [washino-Nukamisodaki which is a
local traditional Japanese cuisine, consisting of cooked
sardine with old aged Nukadoko. These strains were
isolated by the following procedure. One gram of
Nukadoko was suspended in 10 ml of pure water and
stood for 24 h at 30°C. One milliliter of the suspension
was suspended in 100 m! of thioglycolate (TGC, Difco
Laboratories, Detroit, Ml, USA) with 1.5% agar and
1.5% CaCO, to which NaN,; 10ppm and cyclohex-
imide 10ppm were supplemented. The agar plates
were incubated in an anaerobic jar for 2 days. The or-
ganism was purified by repeating single colony isola-
tion on TGC agar plate. )

Strain ISK-1 and strain Nagano grew in both anaero-
bic and microaerophilic conditions. These strains were
gram-positive cocci occurring in pairs, catalase posi-
tive, and produced more than 75% of oL-lactic acid
from glucose with only a little amount of acetic acid.
Lactic acid was determined in the form of L- and b- in-
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Silicified Microbial Community at Steep Cone Hot Spring,

Yellowstone National Park

FUMIO INAGAKI'*, YOSHINOBU MOTOMURA?, KATSUMI DoI!, SACHIHIRO TAGUCHP, El Izawa?,
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* Department of Mining, Faculty of Engineering, Kyushu University, Higashi-ku, Fukuoka 812-8581, Japan
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(Received December 11, 2000—Accepted April 11, 2001)

At Steep Cone hot spring, Lower Geyser Basin, Yellowstone National Park, a mound of siliceous deposits
called “siliceous sinter” forms from discharged boiling geothermal water that is supersaturated with amorphous
silica. Electron-probe microanalyzer (EPMA) observations suggested that silica is deposited on the surface of
the cells and that microorganisms affect the formation of the siliceous sinter. EPMA signals and backscattered
electron images of sinter samples taken at the inner wall of the boiling pool revealed framboidal pyrite structures
associated with a network of silicified microbial structures. The structure of bacterial community in a beige-
colored sinter sediment (75.8°C, pH 8.6) was studied by molecular clone type phylogenetic analysis of
PCR-mediated 16S rDNA fragments. The bacterial rDNA clones found indicated the presence of a complex
community in the sinter sediment. Sequences closely related to the genera Thermus and Saccharomonospora

were dominated; evidence of indigenous microbial components.

Key words: geothermal water, bacterial community, Yellowstone National Park

Silicon, the second most abundant element of the earth’s
crust, is important not only as a major component of soil
and rock but also as an essential element of animals, plants,
and microorganisms. The presence of microorganism-like
rod-shaped structures in geothermal and hydrothermal envi-
ronments has been reported$®!12132%  Also, iron-silica
crystallites associated with bacteria and their remains have
been found in geothermal environments?. Results of elec-
tron microscopic observation of biomats from natural alka-

** Corresponding author; E-mail: ogata@agu.kyushu-u.ac.jp, Tel &
Fax: +81-92-642--3053
* Present address: Subground Animalcule Retrieval (SUGAR)
Project, Frontier Research Program for Deep-Sea Environments,
Japan Marine Science and Technology Center (JAMSTEC), Yo-
kosuka 237-0061, Japan.

line lake water and hot springs have suggested that calcite
and magnetite are precipitated on the surface of cyanobacte-
ria or diatoms'®!%2%, Recently, several molecular studies on
siliceous biomineralization in diatom and marine sponge
have been reported>®!4!519, The cell wall of diatoms is
composed of amorphous hydrated silica and organic com-
ponents, and is called a frustulum. Kréger e al. reported
that proteins associated with the siliceous cell wall, called
frustulins, contain proline or glycine-rich domains'4!9.
Hildebrand et al. reported the results of genetic analysis of a
silicon transporter family in diatoms and that the silicon
transporters are likely transmembrane proteins®. However,
the microbial function and ecological impact on the sili-
ceous mineralization in natural environments are not well
understood yet.
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Abstract — When the latter half of the hup gene encoding a histone-like protein HSI of Streptomyces lividans TK24
was replaced by the kanamycin resistance gene, the hup mutant EY1 grew slowly in liquid medium and this delay was
overcome by introduction of the complete hAup. EY1 sporulated normally on solid medium, with no serious defects as
observed in hupAB mutants of Escherichia coli. Therefore, HS] probably has a role in growth in the presence of liquid
medium and this organism may possess another histone-like protein with functions overlapping those of HS1. We cloned
the hup2 gene encoding another histone-like protein HSI2, which has two motifs of prokaryotic histone-like protein and
eukaryotic histone H1. The amount of HSI2 increased in EY 1, determined by western blotting analysis using an anti-His-
tagged HSI2 polyclonal antibody. We are entertaining the notion that the increased amount of HSI2 partially suppressed

the defects caused by the hup mutation. © 2001 Editions scientifiques et médicales Elsevier SAS

CspA / histone H1 / histone-like protein / HU protein / Streptomyces

1. Introduction

Streptomyces strains have linear chromosomes of
about 8 Mb [15] and develop multinucleoidal mycelia
to uninucleoidal spores. Factors involved in the main-
tenance  of chromosome structure, DNA replication
and segregation have been studied. The bacterial
histone-like protein HU has roles in DNA-protein in-
teractions such as DNA condensation [18] and repli-
cation [4]. A relationship between HU, MukB and
MinCDE has been reported [11].

We carlier cloned the hup gene encoding the
histone-like protein HS! (histone-like protein of Strep-
tomyces lividans) [29]. The present work deals with
disruption of Aup and cloning of hup2 encoding a
newly identified histone-like protein HSI2 in S. livi-
dans TK24. Western blot analysis using an anti-His-
tagged HS12 pAb was also done.

* Correspondence and reprints.
E-mail address: ogata@agr.kyushu-u.ac.jp (S. Ogata).

2. Materials and methods

2.1. Bacterial strains, plasmids and media

Streptomyces lividans TK24 [6] was the parental
strain used to construct hup mutants. pANT3-1 [7]
and pll702 [13] served as sources of the Mlul
fragment carrying the kanamycin resistance gene kan
[9] and the Bcll fragment carrying the tyrosinase
gene mel, respectively. pRES18 [10] was a low-
copy shuttle vector. S. lividans strains were grown at
28 °C in TSB medium [6] supplemented with 10.3%
sucrose or on rye flakes medium [19]. Kanamycin and
thiostrepton were added to final concentrations of 50
and 20 pg/mL as required, respectively.

Escherichia coli IM109 [26] and pUC18 [26] were
used in the general cloning. When plasmid DNA
propagated in E. coli was to be introduced into
Streptomyces, methylation-deficient E. coli ET12567
(dam™, dem™, hsdM™) [16] was used. E. coli BL21-
(DE3)pLysS (Stratagene) and pET-16b (Stratagene)
were used in preparation of His-tagged HSI2. E. coli
strains were grown at 37 °C in LB medium [22], and
as needed, ampicillin was added to achieve a final
concentration of 50 pg/mL.
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Biological and Molecular Investigations of Spontaneously
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1. INTRODUCTION

Some antibiotic-producing Streptomyces species form
unique colonies or lawns with spontaneously developing
pocks (S pocks) in solid culture. These pocks appear dur-
ing the growth of the organisms, and increase in number
with repeated transplantations on solid media. Spore for-
mation and typical aerial hyphae formation are never
observed in the pocks. The appearance of S pocks results
in serious damage to the preservation of bacterial strains
and the fermentation process, as the spores are used as a
starter for the fermentation industries.

This phenomenon had been designated as “unknown
physical phenomenon”, but was known as “lethal zygosis”
or “pocks” in the cases of Streptomyces coelicolor,
Streptomyces lividans and some others > >+ 9, in which
conjugative plasmids and their transfer are involved in
lethal zygosis. The pocks are characterized by circular
zones of retarded development of the plasmid-accepted
hyphae (transconjugants), when the donor strain develops
within the lawn of the recipient strain (plasmidless or plas-
mid-cured strain) 2%+ % 12.16.29 Much interest has focused
on suppression of aerial mycelial growth and sporulation
by conjugative plasmids in several Streptomyces species ®
9:15.16.1D Tn this report, these pocks are termed conjugative
pocks (C pocks).

There are distinct differences between the formation of
C pocks and that of S pocks: the former requires two types
of strains, a donor and a recipient for the conjugative plas-
mid transfer, whereas the latter occurs in a homotype strain
which originates from a single spore. These differences
afforded the opportunity to study S pocks. Conjugative
plasmids also seem to elicit the formation of S pocks in
their host mycelia in solid culture.

The S pocks were first reported for the thiostrepton-pro-
ducing Streptomyces azureus ATCC14921?7 and then in
Streptomyces endus KCCS-0213 (Streptomyces hygro-
scopicus JCM4213) 2. The words “spontaneously devel-
oping plaques” were first used in the former, and then
were changed to “spontancously developing pocks” in the
latter', owing to C pocks. Similar observations of S pocks
have been noted in several species of Streptomyces 2!+ 25
29 1In the S pocks, lysis of aerial and sporulating hyphae is
observed accompanying production of a large number of
defective phage particles. However, neither the lysis nor
the phage particle production occurs in the substrate or
submerged hyphae. The S pock-forming phenomenon

seems to be closely related to morphological differentia-
tion.

I review here the nature of S pocks in thiostrepton-pro-
ducing S. azureus ATCC14921(wild-type strain PKO) and
Streptomyces laurentii ATCC31255 (wild-type strain PO),
together with control measures against the appearance of S
pocks and the properties of conjugative plasmids.
Mechanisms related to formation of S pocks will be dis-
cussed and comparisons with C pocks made.

2. CHARACTERISTICS OF SPONTANEOUSLY
DEVELOPING POCKS (S POCKS)

Plate (or slope) cultures often show spontaneously
developing pocks during serial subcultures of normal
(healthy) cultures. In Fig. 1, giant subcultured colonies
were used. The number of S pocks in the abnormal (erod-
ed) colonies increased with repeated transplantations.
Inhibition of spore formation and aerial mycelial growth
was seen in the pocks. UV-irradiation stimulated pock for-
mation. Ultimately, almost all eroded colonies had few
aerial mycelia and no spores, whereas growth of substrate
mycelia continued.

Infectious activities of eroded colonies were determined
in the overlapping invasion test and stamp test, as shown at
the bottom of Fig. 1. The eroded colonies invaded the nor-
mal colonies and inhibited their growth. In the invaded
area and on the borderline, pocks developed. The stamped
area formed a zone of inhibition in growth of aerial
mycelium and sporulating hypha. Thus, S pocks have
infectious activities or certain factors.

In the S pocks of S. azureus and other species 2" 2427,
lysis of aerial and sporulating hyphae was observed
accompanying production of a large number of defective
phage particles or phage-like particles. However, neither
the substrate nor submerged hyphae were lysed. Factors
related to the lysis will also be given attention.

3. CONTROL MEASURES AGAINST THE
APPEARANCE OF SPONTANEOUSLY
DEVELOPING POCKS (S POCKS)

The eroded cultures were readily restored to normal
conditions once they were passed through liquid cultures
under shaking conditions, as follows (Fig. 2) '4 16:24.27),
The spores or mycelia (or both) of the eroded solid cul-
tures were inoculated into the broth for over 24 hr, under
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Fiber of Japanese food natto (Bacillus subtilis) is known to be superabsorbent poly(y-glutamic acid) (PGA). NaCl particles precipitate in FeCl,-
absorbed crosslinked PGA when heated at crystallization temperature of 320 °C for 10 to 60 min. After heat treatment the M&ssbauer spectrum of
FeCl,-crosslinked PGA consists of a quadrupole doublet due to FeCl;'2H,0. The Mdssbauer spectrum of anhydrous FeCl, reagent heated under
the same condition shows an intense sextet due to a-Fe,O;. These results prove that the superabsorbent polymer, crosslinked PGA, has higher heat

Tesistance.

Introduction

It is generally known that poly(y-glutamic acid),
PGA, constitutes the fiber of natto (Bacillus subtilis),
which is a popular Japanese food prepared by the
fermentation of soyabeans. It is also known that the fiber
of natto is a biodegradable plastic or biopolymer, in
which y-carboxyl groups are bonded to amino groups to
form y-amido bonding. It was reported that crosslinked
PGA is a superabsorbent, e.g., 1 g of crosslinked PGA
prepared by the gamma-ray irradiation with °Co source
can absorb 51 of water.] Biodegradable superabsorbent
polymer has several potential applications for the
environmental purification like sewage purification,
change of the waste into the compost, green-land project
of dessert, etc.!

Massbauer spectroscopy becomes a powerful tool for
characterizing local structure, nature of the chemical
bond, electronic structure and magnetic properties of
solid materials.23 Mossbaver studies of several
functional glasses, like electrical conducting®> and IR-
transmitting glasses®8 revealed the structural role of
Mossbauer atoms, mechanism of crystallization and the
relationship between local structure and physical
properties. Mossbauer spectroscopy is also useful for the
characterization of new nuclear waste® and heavy metal
waste glasses.!9 The present study was carried out in
order to elucidate the local structure and thermal
properties of crosslinked PGA in which FeCl, was
absorbed for characterizing crosslinked PGA by means
of Mossbauer spectroscopy.

* E-mail: nishida@fuk kindai.ac.jp

0236~5731/2001/USD 17.00
© 2001 Akadémiai Kiadd, Budapest

Experimental

Crosslinked PGA was prepared by 69Co-y-ray
irradiation (20 kGy; 1.2 kGy-h~1) of PGA of guaranteed
reagent grade, having the D-GIWL-Glu ratio of 6:4. An
aqueous solution of FeCl, was prepared of commercially
available reagent of guaranteed grade (36 mg) and
distilled water (1 ml). The FeCl, solution was mixed
with ten times amount (360 mg) of crosslinked PGA. As
a result, yellow paste of crosslinked PGA containing
FeCl, was prepared. Heat treatment of the FeCl,-
crosslinked PGA was carried out in air for 1 to 60
minutes in an electric muffle furnace. - Crystallization
temperature (7)) was determined by differential thermal
anatysis (DTA) conducted at heating rate (o) of
10 min~!, using powdered o-Al,05 as the standard. FT-
IR spectra were recorded by the conventional KBr disk
method. M@0ssbauer spectra were recorded by the
constant acceleration method with a 37Co(Pd) source of
3.7-108 Bq and a reference of a-Fe foil enriched with
57Fe, which was also used for calibrating the velocity of
the spectrometer (abscissa of the spectrum). X-ray
diffraction pattern of crosslinked PGA was recorded at
scanning rate of 0.5°'min~! with a source of Cu Ko rays.
Each sample was placed in a polyethylene bag during the
Mossbauer and XRD measurements.

Results and discussion
Glass transition temperature (Tg) and T, of

crosslinked PGA were determined by DTA, as illustrated
in Fig. 1. Endothermic peak observed at around 200 °C

Akadémiai Kiadd, Budapest
Kluwer Academic Publishers, Dordrecht
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A Novel Cell-Free Translation/Glycosylation System
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[Abstract]

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-transiational components. The gpl20 mRNA was transcribed from the human
immunodeficiency virus type-1 envelope glycoprotein gpl20 gene with T7 RNA polymerase. When
the gp120 mRNA was translated in the insect cell-free system, gpl120 having a molecular mass of
100 kDa was detected by Western blot analysis. Synthesized gp120 and gpl20 expressed in the
intracellular fraction of recombinant-baculovirus-infected Sf21 cells had the same molecular mass,
and they both had reduced mobility compared with gpl20 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 endoglycosidase
H treatment, indicating that synthesized gpl20 had been glycosylated with N-linked
oligosaccharides. 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.

1. Introduction

A number of cell-free protein-synthesis systems have been prepared from rabbit
reticulocytes, wheat germ, Escherichia coli, and several culture cell lines. Cell-free
protein-synthesis systems, containing a translation machinery, amino acids, Energy sources,
and an energy regeneration system, have been shown to be capable of translating
exogenous mRNA. These systems have the potential to synthesize any desired proteins,
including native proteins, proteins toxic to living cells, and artificially modified proteins.
Many studies on stabilizing the reactions 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
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#432 (Bombyx mori) 13772 (B. mandarina) MESLEINLDEEZSNDM, ZOEEIE
BFLBYSMTRY. BETSHI ILHORRNFREEET S/, S I FUTDNA DHIILACH 2 W
HELE,

C108BLUBMEMNTRE (K16.7Kb) DSz RELRL, BAORRI P2 FY 7DNAED
5. OAA I OREFRECESEHMIZY 72 EB0ABN I ENHSMIE 1. T Bk E
1=, COREIEFAS O3y YawNL (Drosophila melanogaster, D. yakuba)® X b2~ Ky 7E 0
g &t (RNA-MetZRnwT) —Hi. @—74. LRSI S TTRINERAIEL S Nrz. 771 Db ER
W ONIBRE ZW Y BZ % (RFLP) TR S TN2LMT 5.

2 haY RYTZDNAOHNIE. H- 20hKL BN OBERMGEOHEICANBRTRESZASND.

BAZAZAZ (BE) 3H, 2001%

HATOBRKENBHES TRETFHREOKES —F 2 § —
Oy & - t§ - wHH|x-\BH £ -B"WHMA - TOR— -
b B (LKB) -FK MW MYEF (K- BRI

BHKEATER ERBEEFAFETTE cDNA 7 0-2CLD2H 13085 Till
GEFHREHEBRELTWVWS, FPETR. BPREWBEE cDNA JOo—2 T &30 T
BEFHREIOKSE2EHICEZR 2T >TSS, cDNA 70— K20 FHET
HMEMAHERIZ. BR-BRIIRATOBO0O2H5ELAMKEREFED ps0 (KE) LOMT
BRo5h 3 ¢cDNA 7 0—>® RFLPicETSTWwWTHFbhTWws, £ T, BHUKK
DHEHMEMBEERTIVBETL2RALEXZMKMEBO2ZHS I D50 (KE) &0
Flz#mR, RWTB1l1UERCENRPBR LI BEZEITIBUNIBETAIUSE
DY TRLXER:2FUWHERELAE. B1LUERIZOMLAEREEABEGEEERNER
BWihmMS> DNA 2, #HMHEBREREXTS cDNA JO—T2HLVWTHYHFINAT
WH¥ A Y- arvEFTok. ChETOZBRMAS 13 OHMNBORENHHLTYL
TeMeoh, FARKAFEBMBICODWTHEREXYHLLE, BRENBROE S,
13, 18, 230&8HMBIXIDNAYRD—-—IL&LBIMHRD24, 25, 23,
11 oFEMBPBICHETS.
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S8[EE 77 3 (Bombyx mandarina)i= 8 5 §o & {5 & U 58
OB B B - & B REHRE ABREE) - F £ F - AT EUUTKE)

77330 E. I ABLCBELEDOET P TICDTHIFAL BT 242 (RIE)DOMAI e LT A<
DTFR AT TER, THETONETIErREBE 77 anG ek iiin=28. B AN 77 20dn=27, WE i
#n=27C 30 TEL, Lo LBERE 77 CET 54 I TORALIE - HEEEKSRESNA T, @
E DL B A% 2 TheEIC O AT 5 7 7 a0 Y AR A n=2TN AT H b I3 B REIA L BT
Hb, FIT.LSEEHELRIIOLILHELPBICTIHICEFEONF - HITERELEICHEETS772
DFERNDTEEIT T2,

BN EEE 100K 14 BT LD 1960 thE IR L, S RS4RI AN B (0 A% M fa iz B2 ¥ B A0
N7z, B4H KD BSYEKA N=27T . 25k n=28Th-72, IHOFTUCEVEIEICHANITS 77 3En-27E
n=28h S IET BTED WL TH ) T E b ET 77 28 B AT 77 30R (E0 T H B Yin Wi -
7.

HAEx&#ERERE (%) 3H, 20014

7OaEALTEDRMEHRI SR TN WBELZ F(ows) D AL
Od it B -4 & -4 @ (LKA

I99SAE MR EREFEHMAEN A L 7y —REFEOASIwWd3 ZHEFTMEI DI LD
MERF,OBRICEWTAMUALEMOEY EAEILA®IZ, 5 AR L0 — % il iz -
OWSIEXBINTWLWBIEAYWUOHIKLTWS., ABRTRowsDREFHELERETT S50,
FOHMBEDpe (BRFRIMAM) Sre (R EEBRERBEBEFICMOTIEALERET . P pe
Erel 2 5bERF>_EHEME (191 Fg) LowsREDMHEERBEITL, pec ows
re/+++DRFEERERANL. TOHMEREEZT>72EIA, 13IHEBHBISIOTIIH B
B AreEid+ - 2630, re: 44U, re ows : 1408, ows : 295 THh 7. £ lope, pe re, pe
ok L Upe ows rejd, peBIEFAreB I FICHUTLUEEFRTILDRUNTEALLOT,
BRI pe LT 4224 THELAL(I6T3H). HB\ENBO+RIERIXBTHD, re &
re owsFHRARICEODALCLMEEK, BELAHOD M ows B TERR LD AU cEBIMK
TH- 1. CORREREIIAHAZFHOBEIMERDI LI A, pe-owsl] : 15.0% , ows-rcli] :
6.59%, pe-refl : 21.5% LHMENL, K-> TESHBBLTINS 3RIZFEXpe, ows,
reDMFEIBFI LT B ENHH LA, BEpe-reMOBERE3IL.TEEHDSNTNBZOT,
DUETHEBIEFHOEREEMIET 5 Lpe-owsfil] : 22.19%, ows-rchl] : 9.6 70 hows DAL
BESAMBED222.1LREL K.
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(HUMK - BR - B ZIORITK - £FERE)

AFEFRRY oNJEREICTOSIETVTI Y
HoBRIN., ThENNOTOTA VERT 4 ICEREH
5, EYUNOEDREGHMRIR - ERBBEBASHICT S
eHIT. RS NI HICHT IRALEREEIRL,

BEDQDTOS I VRURTF BB LUEERICENT,
FAEREDORM F1 OHRERURTFRIGBEFOENIM
BERLIE. COHERMNS., TOERFITOSI0OHE
BREFERICLDIZENBOEMNELR L. —A. RS
SUDQEBORURTFRAERKICERBRUCERRMAICD
WT. BAREDORMERTE., WRLULERUXRTFRIE
BERATONREROOoNT. AUBRENETHZEZRLE.
hiz, OS5I C0EEHNRZD U IEFREESEICH
TRREGERTHAIEERELTWS,

TNTFUVUOBERYURTFRREZRZICHAL T, M
F1 TEWTZORURTFRIZBEGEFOENNRERL
o SORKIGITNTYVOEBBEBETFERICLD LR
RLTWD, —A. FIVT U VORIBFGREZEZBICEETS
ZR(F. JIT) O OFREEX - ERICETIRITCFE
RTH-oI=.
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TTEWF1 - BRI - DMIHIR2 - 5BE H
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AXBFERINOR, JNVFULETASIVIZERE
TRRICSHRE N/ RIIEBANBEALRXEIND,
705 IVIERAICERET . 5 FRSTKDORBHEARY R
TFRELTEBENLINTY D, ERAANGEEN, B
BEOIIVTYVICHBL, RT3,

TIVTY 2 Ok - FROBREGEH HIERRO MBEEN &
LT, VT U IRG2S RICERTITRED L&A
FHIMITEIT /. esp2ZE RETIL. protein disulfid
isomerase(PD)DRMICL VY FIlEE ETOSI EMS-S&
BENMULUTEALERAKICERL T\, Glupl. glup2Z R
ATIIHREE IO S I UNMERAICHI BN %4 > T, glupd
ZRETIIHIONORMERATEEL THRIRL TV, —
7. glup3STERE TIZ AR (T HM CHEMT D Z LM RR S
e, LEDEREY, 1)Esp2iREEFIZH S KO KRDER
RABNCHATHIPDIORINEFEHT B, 2)glupl. Glup2
REFZERDS ORIBEDORX (CMET ZTHENNHD .
3)Glup3BIEFITERATORBEMBEFHT S,
4)GIup4iRIZFIIERATORS >~ /O RDBH ICBET S .
ZEMTRRENL,
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Importance of Research Works for Genetic Resources
The Research Activity in Kyushu University
Hikaru SATOH
Institute of Genetic Resources, Faculty of Agriculture, Kyushu University

IXUBIC

HbUbhNEFEREL TWDIEY - 855 Rz s
13, TOMERER, S EWHMOBBRENA T, &
AOREEDEDIIN-TER, bhbhofat
IZEOTINSOEYOSERT, BlETOENI
£2. TROLBIETFOEREDEYCEY DLHL
HEEATVWDETWNADZEMERED. L
Mo T, BEOYBICIZFOITICN L B T-O%Hk
PEINRAIR & 125, EMFIFHAELSKE DAWIER
OBERETHRERERIZED, BHEBETRRE
EHUTER, AMOREOLERERIAROAES - &
EEHFT N D TREREET AT 4 — O
FIZHREIRTH D, 1993 £T 5N THL N
EEEE W TH TEHMEIC ZOEMORD SR
EFOEYDRANET S s, TR g e E
BRI, BREVOSZEOHFEHE
- L7 E OB OIAMEETH D, Bz
FEFEEFOFBROINE - BT - FEABRITITRD
SNTW5, BIGTHFEONEERIFINRDORER
WEHTRANELTH D, NEORERMETS
DEEFRFEELEMRERL. S OICRERE.
LTHEDRIAERS I SIERYRBREO—DTH .,

UL, BEFERICHT 2 BERUIIRHLOHRA)
HESHITEL, LB BIRITEDZ0, ZHUT

IBA DD DIERER MY 2 L ENRRIRTH S,

Fir, BETEBIEICRE L TE <K TIIER
EIREIRG, BETEBEOEHOZOITIETING
WHEED, TOTF—YEERTLIENLETH
3, ZOXIRAFIHOMETS 2RLTHERE
EEMITRIEL. TEML T < itz SRz
A TR, FEREHE S RRIRT S D,
FNKFEEFETILES), EMREN S, €
DRI DD S BFRAEMEHOR - PUR. JiFE
RV BT BIIFCAMTONT & 2. ARTHE
A SO e T L RHA TPERO R CHPRIETNT D
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AMKBIT BT I METREHR
OAMKFIZ BT HEETFERORF--RIERE
TNTVEEHOL L, PEEN L THOMNEIZE
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A DARAHREFC/E O MBI TR E I N 2B E
B S URE I O/E RIS BT & (b U 7B ELF O
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TN, FOREIRIARIFEA TR 2 TIRFD 37~40
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607 OPa Pa Aung, T. Kumamaru, H. Satoh (Fac. Agri., Kyushu Univ). Genetic diversity of
seed storage proteins in Myanmar local rice cultivars.

In order to ascertain the diversity for the possible
utilization in ricc improvement, local rice cultivars of a total
of 348 accessions collected from six distinct regions of
Myanmar (obtained from Seed Bank of Myanmar) were
investigated for the variation in the sced storage protcins
using SDS-PAGE and IEF analyscs. The sced storage
protein patterns of them were compared with “Kinmaze”
(aponica) and “IR36” (indica) varictics respectively, (as
standard varietics). The geographical distribution patterns
were also investigated.

4 types of variation for major glutelin
subunit bands (x-1,a-2 and @-3) were detected on the
basisv of the molecular mass of glutclin subunit and the
staining intensity by SDS-PAGE.(Fig.l). Type 1 was
smaller in molccular mass of -3 band (fast migration),
same as Kinmaze. Type II showed larger in molecular mass
of @ -3 band (slow migration), similar to IR36. In addition to
those types, two different types were found in Myanmar
local rice cultivars; type III had low intensity of a-1 subunit

and type IV showed -3 subunit consisted of 2 bands.

Kin 1 2 3 4 IR36
Fig. 1 Variation for glutelina subunit sced storage protein
by SDS-PAGE.

1: Type I, 2: Type I1, 3: Type 111, 4: Type IV

Fig.2 Variation for glutelin & -4 subunit sced storage protein
by SDS-PAGE. 1: slow migration type (same as
Kinmazc), 2: fastmigration type (same as IR 36),
3:-4 absent

Three types of variation for minor glutelin a-4
subunit were found. The obscrved variations were -4 slow
migration typc samc as Kinmaze, -4 fast migration typc
like as IR 36 and -4 band absent type.(Fig.2)

The variation for glutclin was also analyzed by
IEF. In IEF analysis, 6 types of variation were observed on
the basc of presence or abscnce of respective bands by the
comparison with Kinmaze and IR36. The relationship of
SDS-PAGE and IEF in observed 150 local rice cultivars
showed that type I and type II of SDS-PAGE were divided
into 6 and 3 types in IEF, respectively. The results indicated
that both SDS-PAGE and IEF methods are cssential to find
the varia(ion. of sced storage proteins. The relationship of
SDS-PAGE type 111, IV and IEF type is under investigation.

In the case of prolamin the variation was
recorded by SDS-PAGE based on the staining intensity and
the presence or absence of 13 kD, 14 kD and 15 kD bands.
14 kD band was found in only type A and B. Myanmar local
rice cultivars divided into at least scven groups of variation
for prolamin (Fig.3). Type C was same as Kinmaze and IR
36. Type A, B, D, E, F and G were different from Kinmaze
and IR 36. Low prolamin type (type F), 15 kD low type
(type D) and 13kD absent type (type G) were obscrved in
Myanmar local rice cultivars. The frequencics of type A to
G were 03%, 1.1%, 21%, 10%, 26.6%, 23% and 18%,
respectively.

Myanmar local rice cultivars were widcly
diverse in both of the sced storage proteins, glutelin and

prolamin.

;mwm - m~~
‘3 Kin 4 5 6 7 IR36

Fig. 3 Variation for prolamin sced storage protcin by
SDS-PAGE. 1: Type A, 2: Type B, 3: Type C,
4: Type D, 5: Type E, 6: Type F, 7: Type G
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608 QOdJahan, M.S., T. Kumamaru, H. Satoh (Fac. Agri., Kyushu Univ.) Diversity in glutelin polypeptides

of Bangladesh rice germplasm

Bangladesh rice genetic resources collected from
different parts of the country were analyzed for a seed
storage protein, glutelin, for the purpose of ascertaining the
diversity in grain quality improvement of rice.

Sced storage proteins of five hundred and seventy six
Bangladesh rice cultivars, consisting of seven ecotypes, have
been analyzed by SDS-PAGE on a single sced basis. IEF
analysis of the cxtracted glutelins (by 1% lactic acid) from
endosperm of sclected (74) cultivars was also done.

Rice glutelin was composed of aand § subunits,
which were separated into a-1, a-2, a-3 (major bands) and
a-4 (minor band) for a subunit and B-1, B-2 and -3 bands
for § subunit. The a-3 band of the varicty ‘Kinmaze’ was
smaller in molecular mass (fast migration) than that of the
varicty ‘IR36’, whereas the a-4 band of ‘Kinmaze’ was
larger (slow migration) than that of ‘IR36’. In addition to
“Kinmaze’ (type 1) and ‘IR36’ (type 5) types, three different
types were found among Bangladesh rice cultivars tested
(Fig. 1A) based on staining intensity and molecular masses
of major bands. They were characterized as follows; type 2
was defined by slow and fast migration of a-3 band; type 3
showed a-1 increased, a-2 decreased with slow and fast

migration a-3 band; type 4 posscssed a-1 increased, a-2

«D :. “ s } e ”
57__ waﬂuﬁﬂ

40— ‘iﬁﬁ

. 33:$
26— e —— O
20— .d..-..
16— uw-mwv-;.;..
13- ’8‘*3-3

K1234 51

Fig. 1. Variation of glutelin a subunit in Bangladesh rice cultivars; A:
Total protein; B: Extracted glutelin (by 1% lactic acid). K: Kinmaze;
1: Type 1; 2: Type 2; 3:Type 3; 4: Type 4; 5: Type 5; |: IR36.

— 4 —

decreased with slow migration a-3 band. Variation pattern of
the extracted glutclin (Fig. 1B) was identical with the
variations in total protein, indicating that SDS-PAGE
analysis of total protein is enough to elucidate glutelin
variation. The number of varicties in cach type was 126, 4, 2,
3 and 441, respectively. Ecotypic distribution for glutelin
variation showed that type 5 was most frequent in all the
ecotypes. All of the varietics showing types 2, 3 and 4 was
confined to T. aman ecotype though their place of collection
was different.

The variation of glutelin a-4 band was detected as a-
4 fast and a-4 slow migration type (Fig. 2). Their frequency
in the total germplasm was 15% and 85%, respectively.
Though the latter type was found in all of the ecotypes, the
former type was restricted to T. aman and B. aman ecotypes.

The SDS-PAGE variation was investigated by IEF
analysis to detect the variation based on electric charges. As
a result, type 1 and type 5 of SDS-PAGE in Fig. 1 were
divided into 7 and 3 types, respectively by 1EF, suggesting
that both of SDS-PAGE and IEF analyses were important to
investigate the variation in sced storage protein, glutelin.
Though types 2, 3 and 4 were different by 1EF, no variation

has been observed within individual groups.

K 1 2 1

Fig. 2. Variation of glutelin a-4 band in
Bangladesh rice cultivars. K: Kinmaze;
1: a-4 slow migration; 2: a-4 fast
migration; I: IR36.
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522 OF&IIL. WHIS F2, $ATER2. SN A1, NRIHIL2, B ALRG S, ek 3 (1.8
HREPFRAT, 2,006 RRS, 3.0 KM o AL SR WA o0 s 5 1
Aramaki,I1,R. Kanda2, Y.Kikunaga2, M.Yoshiil, M.Ogawa2, T.Kumamaru3, F.Satoh
3(1.Natl. Res. Inst. Brewing:2.Yamaguchi Pref. Univ.:3.Fac. Agr., Kyushu Univ.)
Sake brewing properties of endosperm mutants in rice.

FWR T, BHEKTEDOSSEHBMELT  HMSH- 7, E/-. DSC OB LR £ RIZoKkE
MNULRZ cl: Oﬁ‘&*élt}rﬁh’!(})"“ LREOH LEOHMASY . RVADE—ZH#1E, TL—4¥
5 IEFUS OISR (70 5 R E B AR 7 @R, LR & . WAL GATR HE 1L iH
L. :316@#5“"‘ CIA N U/ LN SN TRLT, B ERDHIMAE - T,

DIETEE F i, U)&’)&'}"Lkmm% PR :216?é&éﬂ\'d)fllfb\lsiﬁjﬁ%ﬂﬂ“laﬁw>thﬁﬁ_?bf:\;
LTOhBDOMmEH %175 7=, EM261, EM312. EMB20Z& MW THE RS LIRS

SXBHEIN T OO F AR IE, AR D Y255 oD 1505 il 5 Exge L ThMEARBR A& 25, WTFHRY
PHZRIRIZGEIET 51D, MO KETE2 LB THS HALTIGMIZIEHRR, BEL, (142) WELEK
LD, FOHHIOLHD, E7m, LA S I8 BOERFMTIL, FRED S4B L D HEWE
2B 2/2bD. ST HE - b0 ENBILLIHT 2G5, TN OINENMED D DOEERREL
Ho THONIEIIH A TH > 7=, LSO F THETHDEEZ SN,

T UMM 2 TS EH T I0TIALT F7z. EM790IE. AL TOBRRKMNELS [ REE
ERINTOHRELN, Sc LD F o 7 A&+ HAEDED EODERERD, PBAE R EIEL
D2HbDEHFEOTBELAEVHLDENH =, PITid Thd -MEEZ SN/, EMI052IE. WAEEMNE
BML =T T RN, a»‘/i’;—t’@ﬁ‘ﬁi‘ﬂ'ﬂ? WHDDFHLEIIR 27205, b AL THERRICHR

WL/ EBDNZHDMH > 05 BT DIERHIBV L DD, & 5B EIZERAGEAE,
ZAKDa-7 2 5—ﬁi;ﬁi‘fkt:bif‘;&]i@ﬁi‘%bhfodﬁa CAUL, LB RIOIE ARG ATTRE T d B A5
7z, TIRIERE N, LF HEDAFL TS0 E550

EM(Endosperm Mutant) 790135 > 7 > hdtIE 7=, PME8AE., ©ABDUMIA S & < iAMAtER,
FITNESL<, 73075 FORIBIZIZS < DY > HREMBVRLENSICEI I DHST, BIE,. 7
NTBBRIDRE SIS, ARSI S VBRI o, TAUd, ChETOR
Ep o7z, EMS20LEIDNLEAH S A HIKTIE M ITRB 0. BEROAAMOELD S I
o 7ehS, WoRYE, BLHAEIC R 575, £ RIKBH AP TH- 7,

PM(Protein Mutant) Fs-id, ZRMIASEN <, sl Bty GLDRIRGE 2B L 7= O ANRHLERT RED:
MEHITH D 0D MEDLHN E LD IS 2 L BORPERHILIEIE N & <L LA, &3 L Lk
THED ("1) . WARIEAEDROLIZH M S d PE& I g L T o 7o, dshE it
MR ENIZEE < -7, R E, W E LB LI EMRE RIS, O

MEO7 2 0-ZAFREMY ONTHIIWAKILE L0 ROABINEIL OB TGS R ETE S

AOMENH 0. V> FRIEIKIE. Wkt an HOTIRAEOLI ENMWY SN EE o7,
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Protein disulfide isomerase is essential for accumulation of rice storage
proteins into separate intracellular compartments.

" Naoko Kawai'?, Yoko Takemoto?, Mio Satoh?, Aya Sugino?, Changlin Wang?,
Toshihiro Kumamaru?, Masahiro Ogawa’, Hikaru Satoh? and Thomas W. Okita3

"Yamaguchi Prefectural University, Department of Life Science, Sakurabatake,
Yamaguchi, 753-8502 Japan; 2Institute of Genetic Resources, Faculty of
Agriculture, Kyushu University, Hakozaki, Fukuoka 812-8581 Japan; 2Institute

of Biological Chemistry, Washington State University, Pullman, Washington
99164-6340, USA

Plant seeds synthesize reserve “storage” proteins and deposit them in
specific cellular compartments. These storage proteins falls into two major
classes, globulins and prolamins, which accumulate and form protein bodies
derived from the storage vacuole or endoplasmic reticulum lumen,
respectively. Unlike other plants, which preferentially use only a single protein
type, rice accumulates both storage protein classes to form distinct protein
bodies (PBs), prolamin-containing PB-I and glutelin (globulin)-containing PB-II.
A rice storage protein mutant, endosperm storage protein 2 (esp2), was
obtained by N-methyl-N-nitrosourea treatment. This mutant has elevated
levels of the 57 kD proglutelin and reduced levels of proteolytically processed
acidic and basic glutelin subunits compared to wild-type. Electron microscopy
revealed that esp2 contained normal PB-ll, but lacked the normal prolamin
PB-I. Instead, numerous small ER-derived PBs of uniform size (0.5 mm in
diameter) and low electron density were readily observed. esp2 contains the
ER lumenal chaperones BiP and calnexin, but lacks protein disulfide
isomerase (PDI) at both the protein and mRNA levels. These results suggest
that PDI plays an essential role in PB-I formation. To determine whether PDI
deficiency causes mis-assembly of storage proteins in rice endosperm, PDI-
antisense rice plants are currently being constructed and will be evaluated for
storage protein synthesis, assembly and deposition.
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HABBRE P2 KE (AT 6H. 20014

P-25 MinD #%3 L U} phosphoserine phosphatase £642 /<7 &% —K4% DNA W 5D
Streptomyces azureus @Fé'ﬁ?‘ﬁj\f b~RIFTEE
ARG, OF L#E, LERE, FHEs
(FURET- BBz - &)

(B8] S azureus BalAl #Ri%, [P E AT MAEL RIBLT- bald RER R4 T EEH#E T
Do BalAl BRIL, S, azureus O 2.5kb et iRl % Hat — & — T AL 48# 2 7T AR
ZRAEL, AW I, 280D ORF (AminDSA, pspSA) DHERIN T\D, AFFZE T, o
HOFESCITRBEE L T LHERISALS 2.5kb ek DNA W7 OMSRERERR 5 L%
BRIEL TS,

[FELRER] 2.5kb REEWT R & %2 — 75 —pMCPS |2 AL7- pSABI31 ZEHT5
BalAl #R&AK=E— 74 —pRESI8K (L AL 7z pRESISKA %#{5H 35 C-PRESKA HRoOM4k
ZHEL, 2.5kb WA DBIEFENFREMEA~RIETEELRI U, BV F—D%R~—
=L TS v A VU TEREF 2R, BEELL TS, azureus ATCC14921 DT FTAINTY—
& PK100C ZfE L7z,

C-PRESKA #RIZE (k5] £ TIiE, PK100C HREVAFRRBEDSBIEL 7243, KT B A LI F AT
L. KFE AN EER BalAl BREITIEE S R7p o7, Z0OZEDS, BalAl BrOTRES LA 1T
2.5kb BT i DBEF EOEMAEEL TOBEHR LT, £/ BIFE# T, BalAl #BLO
C-PRESKA PROMEFEIL, PK100C BRIZI R BAF ThoTz, ZIUT, M EERBIEIT PK100 BRIZH:
X, BARDDIERIE SN DIy MERBBE D22 b ThALHES L, 51T, B
A=A T BT R B3 Tk, C-PRESKA £ lag time |3 PK100C #k|Z pRES18K D&%
EALBBRICHAEL AE B TREREENROLNI, ZOFEIL, 2.5kb §F 525 C-
PRESKA BRODAF AL U THEICH B 5 D T aEM AR LTz,

BIE, minDSA DHE @A — Ry H—BLORI L — 05— L TRE T AT E R ko fE5Y
ETNBEBRDIER ORI EIT - TS,
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HABRZEFARRWEAAZES (ML) 108, 20014

B-10 Streptomyces azureus OMinDFkE & U'Phosphoserine phosphataseff ¥ > /s
7 8% 23— F9 5DNAW I OB RS b~ RIS B
Ol #, @i, LEEE, Mm% Uukk - 8K 24T

(HB] KABRAEREL KB L S azureus BalALMRA 513 5 N 72 5kb Hefa (R 13, HUS S D I BE 5
LIRS LT M SN 2OORF (AminDSA. pspSA) D FAET bo AWK %% 7V — CRE
T HBalAlKR & T E — THRA T % C-PRESKAKR O MR B2 L. 2.5kblF1 DBIZTFEDVEESEANRIT
TRER R L

[#R] C-PRESKAMIZ, B ETHKICH~BFRAIBEL 727° SHEAEBFERRL. &b
BRI ANE R BalALRR & I3 MRS B2 5 720 TDZ LA 5, BalAIKRASR T IRE SIS 122, 5kb I
DEETEROMMIEBHL T2 LR L 72, —F. ARSI TIE, BalAlkks X (°C-PRESKAK o> 185
Ly BRICHEANRETH o720 Jhid, FIMRISEBICHS, BROSERERN D% Ly MERIERE
WD THDLEHEEE N,

C-6 Streptomyces laurentii DHALET 5 A I FpSLSDB&IE T4

Ol®R/AIES, WAL, Mangkorn Rodprapakorn, TEwE, #uEHEH (kg - B
bt - ®&T)

[H89] ARSI, Streptomyces laurentii ATCC31255DRAT R & RET A HAM 79 X I FpSLSD#&(E
FEH*BENE LTWwa,

[Jii - 2] pSLSiZit, S phacochromogenesD 75 A I FpIV1X S. nigrifaciens D7 J A I KpSN22o
HAREERERTHRET trad. raB. B L OB AREE E2 R BIET spdBl L MM A HoBETF
PAEL72. E72. S ghanaensis DT 5 A 3 FpSGED traR @588 & MM % R+ 48R trad Fi
CHELLA, traR OBELBOEETEEEL TV dorm, 512, S coelicolor ¥ 7 A EOHEE
ORF & MR Z R BIEF % & O BRI OEDORFE I L7,

C-7 Streptomyces azureus pSA1.17' 5 A 3 FDspiifi iz VR EFIHEE /T 215
i Oy i of 7
ORIWBAT, WRERT, #MLEZ, HEEE, #HE% LAE- B - 88T

[BfY) S. azureus DHEAYET 5 A I FpSALUIEMT 5 spi BIZF L tra HREX B L, BEORTHKZ
METLEET CTHL. RBEFI imp X0 VLo THIBMS N D LT SN, ZOREWSpIIIEE /-
L7-DNABRICHAE L T b LR &N 7ze ABFTEIE spi BET ORI L BER. B Limp ik b
FEROMAEEICT AL ZENE LT,

(F5ix - #5R] Spi-EGFPRAG ¥ /80 Ba 2 — F¥ BRIGFUA 285 L. KEETFHE 2 8A LARE
BIREEFRL . REAL - BT A THANTORELBE L2 L 25, spi WEKEAR
B ORBAVHBENTE D, BEEAR - REARICEANSERTRIEL T, S50, 85kt
AV THAEOEGFPENIAE % SFMICHE L, spi 0RBEZ EB2L L7,



HAEY T4 JuNEAkS EM) 12 A, 2001 4F

A-21 a WA b6 4YHE S SLT2 Bacillus licheniformis No. 161 O BSERE TT
BESR A~ DT ONFEEE, RLEE, LERE.
AR UKEE - B - BE 1)

[BEN)] AL —VHiCRBT 2HBECER L 2XRBOTESMBEL 2> T 5,
AR TIE., MEBEERL VA L URBRE CERBILTE 2WBETEROLAR
FEAMELT, aryBR ML LR RHEBRBETELE T D Bacillus
licheniformis No.161 #R OISR TR B O BB FHIT 21T - 12,

[k & fERIE coli 3 & U8 B. subtilis T, SR SERE L 4 5 ORIETF (narG, narH,
narJ, narl) MHRED nar 7B EBELTWS, ZhbOBEETFOEEERS| %I,
No.161 % ®D narG, B XU narG O ERIC{LET 2 ywiC & ywiD OLEIIZRE L,
%7 narG THRIZAE YT D narl OESEIES, TNLOKR, L. No.161 ki
B. subtilis LRI LT nar A0 L EERL > TVWH I EMBFRENTHE, TeE—
Z—fE A E oA~ n O LIS B subtilis TIXH 200bp T B DX LT No.161
BRIZA 2.5kb £ &<, MFICHENRR b7,

HAEY T2 AMTEAS GER) 12 B. 2001 F

cC-21 Thermus sp. TMY BRD RS 2 U I A — VBRI RIET 7 IV I
—ULDER ORI, JIIERE—, R4, £ERE,
HEER T MHER UKk - Bl - MAEYRETIY, *Tk -
HERT %)

(H®] U A AT —)V KD 53BEL 72 Thermus sp. TMY #1d. 400 ppm Bl L4
M) DEFREBHTERT 5 CAFVHEHES NS, BRI, S 5%
FIZVVART—IVERRT 5. 2P TIE. TMY HROBIES K E#FTO Y
HAT = IVHRICERETTINI AT L OFELZRF L,

(k- #6281 T™M 553t (pH 7.2) BX @M U A (&) HIRE 600 ppm; pH 7.2 )
B TM BT AL(NOs); & ALIBEEAY 5, 50, 100, 200 ppm &E782 KD IZHML .,
fES5HEE (75C. 200 rpm) Z{T\VY, TMY BROHMEZ K& L7z, BEEBEIE Al
BEICHAIL THESN. R 200 ppm T, EBEFRMNBEETOEFEID ODg E &
U TR 40%E T L7z, —F, U ABEEP TR, AL BRI ORE % & sk
LT, BEREENE AR L. £z, ALBE 200 ppm TES U A AT —ILER EZD
FERICBEEL TWBEEZENTWD Y /NI E Sip DEENRRD SNAN- T2,
INSORRIT, SUNE AT NETENS D TMY BRITH T 22 EZ2 B \WITHIH]
LED &Rl TS,
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(3) B

BIREERY Thk1 4 2H228 (&) 13:30~16:00
WAEHAr EBREERN—IL KFE—ILA

ZMAB 120A

£ MHEBARLEERY -2z 5 —

O EER

AT ATRETREBARBERLEOBS L) >
I—F 4 k=g —

EE W MEEAREEREY At s —wpES
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RIS BHKESRSARBDRHBRAETHREREM

AREE  EHRTEGRAMSEER

FOBRE  AUNKEREHESE

REFEF B RREENREGRBBAEI LS |

<F>
ﬂ@.%E@%%EDTE%%@@T?X?V?%WDT‘Zﬂf@ﬁ@ﬁ
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ﬁimm&MHmmc%ﬁmﬁéﬁvtﬁ%é@kﬁ?éé%mth5&%
WETHET, %ﬁ1<&ﬁﬂ%b:l{7&74J}/X@Uﬁ:f‘/%%{’ﬁaﬁ&035:&?
;ff®%6%ﬁ®ﬁvﬂﬁg§t<éhﬁé&ﬁﬁ%%ﬁ&afwiTaﬁ
L AROBEITIE. FREZHBOADOICIAZOIFRATITAE S,
«:%L\ﬂf'EBﬁ(D%mii%}ﬂ@%ﬂﬂ@f;bsﬁ&:ﬁbfﬁi%%b:fgDi@“o
_ﬂmat_&%fgﬁ‘%ofb%m&mﬁt\*%‘i@@b%%%%@ibt
W%TT¢\¢éﬁvfuf\ﬁEﬁ%5W§?n1$E;o&ﬁotﬁ%m
6¢ﬁﬁtm%iﬁeﬁmn%ié&\5émﬁ%of\xouwt:5tﬁ
?&/\meé&1EEJOtﬁj&¢%@@i@ﬁfﬂ"\’mottﬁ'(<5:&b:7?;
@i@“ :@1E6ﬁﬁ<\‘6b>7§5f3>5<‘::75%lﬁ%FsEJ#ZB#Faﬁ'GT%mbm\o
DEDDICFIZIEDNAZ ANT® T, ADETHTIRWME, F5 0
97" &ﬁ»ﬁblﬂtmébugﬁ%bib’c THUNEGTFHEBAICASZ Z oM
WD ELE. BT 5908y 2 2B WO EES T, BEfmimin- T
WiEbDEEWEL T, BEDPDE Lo E LN TERNSEEDED AL EES
EINTEZ NN, TONDTZ I EREZ TR TINET,
:@C%Eiéhfmé@m‘ﬁ@ﬁtf@@ﬁﬁﬂ%@?r<@é§m1
mbﬁhTmifc%i?@itﬂ&iDNA@%ﬁ%ﬁ&mi@ﬁi%ﬂ#
ame&TmT‘;%%ﬁu&@&m‘%@%ﬁcﬁwammar\mbmﬁ
%0)73*‘5’*@:E.’C&“f&%%&%“bfbimb‘f;m<‘:Lsﬁ\ BT 5 ATE
ThES, %cibx%/ufotj\éiﬁf%t:?“é:&ﬁf’éé’(%ibtﬁ\a WA AT
&ﬁ%@iTo%%ﬁmiﬁ&w%ét%%ﬁmﬁﬁﬂ&btﬁfF?«yﬁ
%Ui?b‘%@ﬁﬁ@*?@é%@Tﬁ$%%@iTa%h#%-%k%m
Em&mi@d‘Aﬁ&ém:>t>ﬁx&0ﬂ§ﬁgwwﬁg‘:né+%



HABE®EEARES  UE) 3 H. 2002 F

9-5Aa03  MELFHE Thermus sp. TMYER O 1 SR R R IR T B TSR
O ik, fE w4 LB RE &5 HR KB -
MET. EEREY  BERETOCT4)

(BR] ZhETIT. S B 5 5B L T B EEATBAES Thermus sp. TMYRRAS,
Y'ﬁ"ﬁ-“/')ﬁ@ﬁﬁ%ft&:ﬁﬂffﬁ“éT_t’&%%ﬁ\i:btdﬁiﬁiz‘)\’ﬁi?é“/‘)7'3%5‘§i§
Wy LT BESIpOKBEEOED, BE, NHREBELLLY NI EKER
HROKIEZRHALTHED. MYBE D B ATV EEREEZRH L O THRET 5.
(FERUVER) BRBEERAEEFAL. Y. T thermophilus HB8 K.
I thermophilus HBYTHk #MEEBLZEIA. BEERRIRA. Fhth
3 IX10D—8%F . 3. 1X100 5%, 2.7X10D—4RTHo/, BHERELL
Ty haRlb—yarERABLEN ERHRIEAVERREFEREZ
7. MY DG B ik 5 R 7 7 —DNAZFRB L . TMYRRICEHEBALLET A,
fﬁfﬁ’;j)z%fil.ZX\()O)-S%l:?‘&Of:a F-, INVERICIE T A2 RMNEETSHZ
BB S Mo T, IMYERD AT EERREDE T, BEHLVWETITAX
Rz HRT B EIR-EMRL T T A ROJFIKD ZEMEA SN,

HAERZELEAKS  (UB) 3 H. 2002 F

2-6Da05b Streptomyces azureus O BRFEFEEpock ERICEET5mEN
T —USAML ) hDY O—Z 27 BEUHEERT
OWm 7. LR =E #H FR Lk - BEI)

(B19) Streptomyces azureus TFAERIBRPKO (ATCC14921) o ERIE H E OB
TR NS 8 REREpock (S pock) 1T1E. BED T 7 —ISA2 KT OFLE
MR END, S azureus DS pock AT, TEY — At - HAET FAS
KpSAl BLOEEMET 7 —SAt2 MBS D EHER L. IhE TOMETHE
FIzpSAl OWTO T 7O—FATR S NTE 2 FPFE TR, SAL2 DT/ A
DNAZHRHH - 7 O—=>F L., #5E - BT 2(T> T, Spock BE~OBRGZ
HoMITBIEEEMELE.

(HEEER]  PKOBORye [lakes RIS EOEEN S 7 7 — IR T2 BN -
EERIL . DNA ZHiHIU 7=, ADNA W, KREEAI40kb T, cos BECFIMEFEEL.
$75 azureus DNA EDQHYINA TUFAE—2a v O#R. BIENA EIZ
BIELECEMS, SALY / hEHE L. SALL ¥/ LOEHERSI. BES/
I ETDSALL Ta7 7 —COEMEDRITEZIT > TS,

— 5 —



HARZE(®ES KRS (e 3 H. 20024

3-5Apll  RHBEEE Cordyceps nilitarisOREBIZTHATI-2-1
OMIl 2, (FHE ER . WR —/, ff8 E2F. KB R
B & (BEMK - BENTTY., "BIEKRE - REL)

(B8] AHEEELAVW-ARMELEIBIT2MELEL T, FERSHE
FiiE. KBICEETAZENRERARDTONS, EHEERORAIL. FH
WEAESOBEES T TR A EAELEROBBREAS NTT 2R
BEIE, S HEFIND, ARER  AHEEEHOAEROBALZEN LT,
FPRBEHFHORREBRETFORMZITo .

(HEEEHER) AHEHEC pilitarisOBTHEETERRAICBVT, RECH
MAT-1 EMAT-213. TN EN R RGB IR T HEMATI -1 EMATI-22 K> TRESI D T
CHMBEINTVS, BHOMTI-2-IKBVLTREINTVST X /BRI &
LT TIA—%28RU. C militaris 4%k B X RHEMIT LB AT HTT
Bequveria sp. VROGEEINAZERIE LZPREFTWY, MATI-2-FERTOE D
BB, ZOEENS, KHEEEIIBVLTH, MATI-2- 12185 U TXER
DLEREOMEMRFHEINTNS Z EMRE I NI,

AAfEZ(rEa kS (iR 3 A, 20024

3-bApl7 GV RA NS B X NI Bacillus licheniformis No. 161D
BB TR R A RO DR SIS
ONE B ful %%, B wE. K EF. #H EE (L
KFcke - AL, 'BAE)

(a&y) v I/-—:/“EPL:ish‘%)Eﬁ&ﬁ@%*ﬁtié%%@*%ﬁ\'ﬁﬁ%&:f;a'C:B
Y e UREBERETORBES ROER N EERREICS o TR, &
WMETIE., IR A RS S EEL =R h B RITREEH T B Bacillus
licheniformisNo. 16RO R R B TR R B O MR TR 21TV, R TRER D
HHABREEANEL TN,

(HHE&R] E col iBETB. subtilisTR, Eﬁ&ﬁﬁﬁi&i-’lj@iﬁﬁ?
(narG, narH, narJ, narl) MSE%narA <t CEERLTWS, Zhb5DRIE
FOEER S %I, No. 161¥kD narG, nark. nar/B EWnar6d LHITHIET S
ywiCk ywiDDERFIZRE L. 57 par S FHCALE T % nar DR EFI & BT,
S5 OEERMNS. No. 161RIZB. subiilisEBMLIznard A0 UiEEREST
Wa T EMEEEINAN, TOE-F—EBEEDA RO > O LIRS
Subt//iS'C“Pi%"JZOObDTHP’D6@!25@bTNO.lﬁl%@ilﬂRF’EﬁU%"]Z.5kbc‘:E<‘ﬁ
ZITHENH > T,
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HEBRZbPERES (U8 3 A. 2002 4F

3-5Ca08 Thermus sp. TMYBRDBEFEIZRIFT LU A ETILI =9 ADOHEH
Ok &BE. Jii f—. fBE £4'. 1B wmE. H#E %
W OER WKREE - BB T, WBEREY - HEBRAMEY. h
KBEIL - HIERT)

(B8] D UBRr—)L k058 L7 Thernus sp. TMYEELL. 400 ppmEl DB
MU EEWAIETHEET S ART—NVEERT 5. 27 THL. TMY
HROBBB LU D2y — L ERICEST 2 EEZSNTWAESY VNV HE
SIPOEEICRIETAIMF > OFB R,

(Fi% - KE3) TMIZHB X 08600 pom: U ) & H TMES HEIZ AL BB BEHI50-200 ppm & 73
2EITHEML. BT TRE S EEEITV. MO ZRE L -, BERE
HAIRBECHAIL THEIN, £/, AIGETTAISEL - &K1
Al-toleranceZR L7z, Y UNEHRMHB TIZ, AIBMBMORERES H&LT.
BRREIEA L, CNSORER. 2 UHEAIRZRS OTHHIC 2 B
BEEWIMHLES ZE&RLTVWE, —F4, D NFEMSIpY NI ED
EEIZALUCL > TESIN-,

HARZEL¥YAKRE  (UB) 3 8. 20024

3-6Cpll  BEBHEY A L—Ih 5 08 L ~ABEKO S T RS
OfElg Bith. LfE E, & BE. KKk B &5 %% (h
REEREE - BET. 'BHKES)

(B8] ZhET, BEEMEY A L— k098U T Lactobaci [ usIBEEEEE I~
DNT HENHBERCDEL TE/-, XK T, D FEWEHTES H .
DEERO LD EHREREERS .

(GHERCHRER] SBEB1IBRIL. 165 rDNA V2-V3 regionD AR 5D RRATIZ L -
T, Lactobacillusi&IZHH BRI NN, BB EORIZIZE S oh- -, Kiz.
165-23S intergenic spacer region DM AR FI D BIT 2TV, SEHR AL
plantarum®d U <IIL. pentosusk. |B¥DL. caseilBmWHEMEEZRD~, L
MU, SEIFRIL. BERIOE & A BRI S hish 5 72, £ 2T, RAPD-PCR
BMET O E A, BEKREF—OKB/NY — L 3ESNEM-> 0D, 5
UL REIN S — 2RO BNz, THhS5DREENS . YHEkRORTIIATET
HHLYUMT D LT, BEREETR SRk — 2R LT S &
MERVERETE OIS &, B AR 2B EREL TV 5T,
T LV TEDOERNEL TS SRR,



. €4 —0EFHRR

1. BWEW

(REBE T

KEREHRFEMANEHAN (MLERE)

LEFHRE NATOEHFER YT oA 24 b EY —DEBBRRICET 505

= W HA A OBRILIND 53+ £ E R
(FEVE R RN S ORI A 4)

AE¥EREMRERENEHAN (BLRE)

i S A ADERFE R T2 oA A e ES—ITHT 2B REFEIN
7t

B4 AL IDEEFER DT 21214 2y —DEEEERICET S
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kT A1 IO FREBBICBITDSY ORI EOHNELICET 2%
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AFOF AR FUAEVERBE [all T 28 RED
B - BEZIMEA

A FHETIEY NV ET 0T oESHICHET 2 #REY
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REREYRFRENZHAN (BLBRE)

W foE

Jahan M Sarwar

R

A REHT > T UCRT B8E - BRSNS
1 REFITIRSY >/ 7 E57-HERE RICET 28 5 215

NPT 5T 42 aA X OBETRIREHIFFR

Pa Pa Aung Y N1 ROBETFERFENE
HH BT A DAGPase 2B 5 24 BAR O A B8 (5 22 AR 35
(T8 =T B BF)

RERLEMRBVRAN LHAN (BLHE)

AR g8

Kili

BT

ARAL 3L

HI=

At

eSS

Fa

NEE

B

A

FLEEE 7S X 3 RpEK4SIZ BV Denterocin SE-K4 D78 Bk 77 1 B2 4 Mk
Streptomyces azureus DDNAREEIZHE T 5B EF ORI & HIiHs
Streptomyces azureus D/NT T > VEEBEB Y >N B OBE & HEE
BB Thermus sp. TMYD ) JsE B Y > /X 7 B DRSS & Hhe
BAERED TVP1Din vitro £ER DB &5 H

Streptomyces laurentii D¥EGTET 5 X I RpSLS & pSLLO KGR

WHERETCE Bucillus licheniformis No.161 DRSEEEITA R O > DA &
HERER 3¢

LA Thermus sp. TMYIZ &5 1) 11 DR O R
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BE H¥ Streptomyces azureus TEIHHRES DPhosphoserine phosphataselkif =T D

REARAT
Pl fEth B L= DHBRE O T RSN &8RRG T OB
B Hk FEFEE BT D KERBIR O

A¥EREVMRERINETAN (ELWE)

B Efl EHEAEBEAESRRDENRL

BR EL Streptomyces laurentiil\Z BV BEEMT 5 A3 RDkil-kors AF LT
B9 B H3E

IWH &7 Streptomyces azureus DpockIEFRICEH BZAZL T 7 — U BEFOIER
Brg

REFRARAE

Il Z HORE DML & T RRMOL T EFIRITHAET 28 EF O

2. DERRAR - KFE. THERS
(REBETFHREST]

EBRUIE (A) HERE BH @ S48 4% B
HAAFTR) T A e EY —DEMBEIZ /T 5F%E

WARBRRABEER FRRE BHF W HE 5 B
ThA IBETFEET— 5 —2

HERE (B) HroefE Y &, 448 EH @
DNA* BFLRI Y —OBEICE 211 EETEREOER &85

— 60 —



AR B) 2 B
g B B RITE T 2 B T ORI OB T REN ORI A —EBE T OMEZE A L
RAEE T ALER I L 2 X BRETHEREROEAREANDIGH—]

FRMIKPER ZFEMISE

(HA 34 ) LN & ORI B OB

(Y A T B FE 72 B )

AR (A FERARFE KR . o BEEUEGE
MET OS5I KOEH)

FRERIEIE (B) () BIZERE (ki Ot o RRhusi®
M RZBIBTOTA VRT 4 NOHi% - EREHIHT 2BENA T L)

EUMRREZEERTIE PEINE (i 6. 4 BRALEUE
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Dr Surina  Chavanich ( Associate Professor )

Department of Microbiology, Facluty of Science, Chulalongkorn University
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VI. BEXRE
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
YAMAMOTO, Koji Ph.D. Assistant 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 sikkworm genome

f) Cytological studies of the deficient and translocated chromosomes
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Plant Genetic Division
SATOH, Hikaru Ph.D. Professor
KUMAMARU, Toshihiro Ph. D. Associate Professor

a) Collection, evaluation and preservation of rice genetic resources

b) Mutagenesis and mutation spectrum in race

c) Genetic analysis of induced mutants in rice: Starch, protein and lipid
stored in grain

d) Genome analysis of the useful genes in rice

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 Strepromyces

e) Genetic engineering in insect cells: Baculovirus expression vector
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VI. 2% —HRHERR

A REBEFRARSH:

Tel. 092 (641) 1101, Tel. & Fax. 092 (641) 2829
B MBI TRRESH

Tel. & Fax. 092 (642) 3056, 3057, 3058

C WMEMBRGFHRTE .

Tel. & Fax. 092 (642) 3053, 3054, 3059
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