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Metabolic characterization of sciadonic acid (5¢,11¢,14c-eicosatrienoic
acid) as substitute for arachidonate of phosphatidylinositol

T. Tanaka, J. Morishige, T. Takimoto, Y. Takai and K. Satouchi

Eur. J. Biochem., 268, 4928-4939 (2001)

Sciadonic acid (SciA) (20:3 A-5,11,14) is an n-6 series frienoic acid that lacks the A8
double bond of arachidonic acid (AA). In this study, we characterized the metabolic
behavior of SciA in the process of acylation to phospholipid of HepG2 cells.  One of
the characteristics of fatty acid compositions of phospholipids in SciA-supplemented cells
is a relatively higher proportion of SciA in phosphatidylinositol (PtdIns) than in
phosphatidylethanolamine (PtdEtn), phosphatidylcholine (PtdCho) and phosphatidylserine
(PtdSer).  Similarly, the proportion of AA was higher in PtdIns in AA-supplemented
cells. The extensive accumulation of SciA in PtdIns resulted in the enrichment of
newly formed 1-stearoyl-2-sciadonoyl molecular species (38%) in PtdIns and caused the
reduction in the level of pre-existing AA-containing molecular species. ~ The kinetics of
incorporation of SciA to PtdEtn, PtdSer and PtdIns of cells were similar fo those of AA.
These results suggest that SciA or SciA-containing glycerides are metabolized in a similar
manner to AA or AA-containing glyceride in the biosynthesis of PtdIns in HepG2 cells.
In this regard, SciA will become an interesting experimental tool to clarify the

significance of AA-residue of PtdIns-origin bioactive lipids.

Expression and induction of cytochrome P450s in rabbit parotid glands
Kikuta Y, Kusunose E, and Kusunose M
Biochem. Pharmacol., 62, 249-254 (2001)

Microsomes from parotid glands of untreated rabbits were found to contain 42.3 pmol of
P450/mg protein and to catalyze the w-hydroxylation of laurate. Administration of di(2-
ethylhexyl) phthalate (DEHP) resulted in a 7-fold increase of laurate w-hydroxylation.
This enzyme activity was greatly inhibited by pretreatment with antibodies against
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CYP4AS. Furthermore, parotid gland CYP4AS5, CYP4A6, and CYP4A7 mRNAs were
identified by RT-PCR. Moreover, the CYP4A enzymes were demonstrated
immunohistochemically to be localized exclusively in the ducts of these glands. In
addition to the CYP4A enzymes, immunoblot analysis revealed that CYP2B4 is
constitutively present, and that CYP1A1 is induced in these glands by treatment with 3-
methylcholanthrene. Taken together, we can conclude that the P450 isoforms expressed in

rabbit kidney cortex and parotid glands are identical in composition.

Identification of the varffgene as a transcriptional regulator of virginiamycin
Sresistance in Streptomyces virginiae

Wises Namwat, Chang-Kwon Lee, Hiroshi Kinoshita, Yasuhiro Yamada and
Takuya Nihira

J. Bacteriol., 2025-2031 (2001)

A gene designated varR(for virginiae antibiotic resistance regulator) was identified in
Streptomyces virginiae 89 bp downstream of a varS gene encoding a virginiamycin S
(VS)-specific transporter. The deduced varR product showed high homology to repressors
of the TetR family with a conserved helix-tum-helix DNA binding motif. Purified
recombinant VarR protein was present as a dimer in vitro and showed clear DNA binding
activity toward the varS promoter region. This binding was abolished by the presence of
VS, suggesting that VarR regulates transcription of varS in a VS-dependent manner.
Northern blot analysis revealed that varR was cotranscribed with upstream varsS as a 2.4-
kb transcript and that VS acted as an inducer of bicistronic transcription. Deletion analysis
of the varS promoter region clarified two adjacent VarR binding sites in the varS

promoter.

Gene replacement analysis of the butyrolactone autoregulator receptor
(FarA) reveals that FarA acts as a novel regulator in secondary metabolism
of Streotiomyces lavendulae FRI-5

Sigeru Kitani, Yasuhiro Yamada and Takuya Nihira

J Bacteriol., 4357-4363 (2001)

IM-2{(2R,3R,1°R)-2-1’-hydroxybutyl-3-hydroxymethyl butyrolactone}is a butyrolactone
autoregulator which, in Streptomyces lavendulae FRI-5, switches off the production of D-
cycloserine but switches on the production of blue pigment and several nucleoside
antibiotics. To clarify the in vivo function of an IM-2 specific receptor (FarA) in the IM-2
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signaling cascade of S. lavendulae FRI-5, a farA deletion mutant was constructed by
means of homologous recombination. On several solid media, no significant difference in
morphology was observed between the wild-type strain and the far4 mutant (strain
K1049), which demonstrated that the IM-2-FarA system does mnot participate in the
morphological control of S. lavendulae FRI-5. In liquid media, the far4 mutant
overproduced nucleoside antibiotics and produced blue pigment earlier than did the wild-
type strain, suggesting that the FarA protein acts primarily as a negative regulator to the
biosynthesis of these compounds in the absence of IM-2. However, contrary to the IM-2-
dependent suppression of D-cycloserine production in the wild-type strain,
overproduction of D-cycloserine was observed in the far4 mutant, indicating for the first
time that the presence of both IM-2 and intact FarA are necessary for the suppression of

D-cycoserine production.

A complex role for the y-butyrolactone SCB1 in regulating antibiotic
production in Streptomyces ceolicolor A3(2)

Eriko Takano, Rekha Chakraburty, Takuya Nihira, Yasuhiro Yamada and
Mervyn J. Bibb

Mol. Microbiol., 41(5), 1015-1028 (2001)

Many streptomycetes produce extracellular y-butyrolactones. In several cases, these have
been shown to act as signals for the onset of antibiotic production. Synthesis of these
molecules appears to require a member of the AfsA family of proteins (AfsA is required
for A-factor synthesis of the y-butyrolactone A-factor and consequently for streptomycin
production in Streptomyces grisesus). An afsA homologue, scb4, was identified in
Streptomyces coelicolor A3(2) and was found to lie adjacent to a divergently transcribed
gene, scbR, which encodes a y-butyrolactone binding protein. Gel retardation assays and
DNase I footprinting studies revealed DNA binding sites for ScbR at —4 to —33 nt with
respect to the schA transcriptional start site, and at —42 to — 68 nt with respect to the scbR
transcriptional start site. Additon of the y-butyrolactone SCB1 of S. coelicolr resulted in
loss of the DNA-binding ability of ScbR. A scb4 mutant produced no y-butyrolactones,
yet overproduced two antibiotics, actinorhodin (Act) and undecylprodigiosin (Red).
whereas a deletion mutant of schbR also failed to make y-butyrolactone and showed
delayed Red production. These phenotypes differ markedly from those expected from by
analogy with the S. griseus A-factor system. Furthermore, transcription of scbR increased,
and that of sch4 was abolished, in an scbR mutant, indicating that ScbR represses its own
expression while activating that of schbA. In the sch4A mutant, expression of both was
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greatly reduced. Addition of SCB1 to the schb4 mutant induced transcription of scbR, but
did not restore schA expression, indicating that the deficiency in scbA4 transcription in the
schA mutant is not solely due to the inability to produce SCB1, and that ScbA is a positive
regulator in addition to being required for y-butyrolactone production. Overall, these
results indicate a complex mechanism for y-butyrolactone mediated regulation of

antibiotic synthesis in S. ceolicolor.

Structure and some physico-chemical characteristics of tuber starch of
three cultivars of Chinese arrowhead and their six F1 lines

- Y.Sugimoto, Y.Sirai, M.Yamanaka, T.Tanimoto, N.Inouchi, Y.Konishi, and

H.Fuwa,
J. Appl. Glycosci., 48(2), 115-1 22(2001)

Starch granules were prepared from tubers of Chinese arrowhead (Sagittaria trifolia L.
var. edulis (Sieb.) Ohwi), 3 cultivars : Aokuwai (Ao), Shirokuwai (Shi) and Suitakuwai
(Sui), and their 6 F1 lines : AoX Ao, AoX Shi, AoX Sui, ShiX Ao, ShiX Sui and Sui X Sui.
The amylose content of the starches determined by amperometric iodotitrimetry were ina
range of 28.2-29.9% and 26.6-31.3% by gel-permeation chromatography (GPC) of
isoamylase-debranched starches. High performance anion exchange chromatography with
pulsed amperometric detection (HPAEC-PAD) of isoamylase-debranched starches
showed the starches had unique amylopectin short chain length distributions of increased
amounts of chains with DP 6 and 7, and decreased amounts of chains with DP 9 compared
with waxy maize amylopectin. The X-ray diffractograms of the starches showed A type
patterns. Among the 3 cultivars, the granular size and temperature of gelatinization by
DSC of the starches were in the ascending order of Shi~>Ao>Sui, and starch-granule
digestibility by amylase and solubility and swelling power at 70°C of the starches were in
the descending order of Shi<<Ao<Sui. There were positive correlations between starch-
granule digestibility by amylase and either solubility at 60°C and 70°C or swelling power
at 60°C and 70°C of the starches, and negative correlations between starch-granule
digestibilities by amylase and temperatures of gelatinization (To and Ip) by DSC of the
starches.

UhEFEROZ, ZOHHICDOWT
ERERE. H/NER. FHZERX
J. Appl. Glycosci., 48(4), 335-342(2001)



(8)

B ZEFIEDOVOHEF 1 &EHE o MicBEEFEOUbET 4 3k L h B ZHFE L.
ZOHEITOWTRE LIcEZ A, RO XD THERENEONIZ, BEREOUD
BRI EMBEEOUVOEFRM L D ST (ESHROBRENSKRON
TFGRIARI. RERIE 12.6 pm, FEHERKE 9.5-10.7 pm) DPPK & HHLE
[ (DSC X hsRdiIiib E— 7 BE B EHIE 57.2°C, Bl 62.4-64.1°C)
MEL. 7In—REGE (41735 —CTEYDBROF VIEBMT &L D IBER
B 28.6%., FTEMiEE: 22.4-26.9%) NE . RVA [CXAEREHRERPT V-2 57 v
MRELS oI X REHTR (GREFHIE C K. Bl C KE) NRILS7D
EBEIRE DR Z 32 CBMs L i 2 LA HHE AR Ui,

The Characterization of the Metal Substituted Dipeptidyl Peptidase lll ( Rat
Liver)

J. Hirose, H. Iwamoto, I. Nagao, K. Enmyo, H. Sugao, N. Kanemitu, K. lkeda, M.
Takeda, M. Inoue, T. lkeda, F. Matsuura, K. M. Fukasawa, and K. Fukasawa
Biochemistry, 40, 11860-11865 (2001) |

Dipeptidyl peptidase (DPP III) (EC 3.4.14.4) which has a HELLGH-E (residue450-455,
508) motif as the zinc binding site is classified as a zinc metallopeptidase. The zinc
dissociation constants of the wild-type, Leu***-deleted, and ESO8D mutant of DPP III at
pH 7.4 were 4.5(£0.7)x10™ , 5.8(%£0.7)x10™? , and 3.2(£0.9)x10™° M, respectively.
The recoveries of the enzyme activities by the addition of various metal ions to apo-DPP
III were also measured, and Co*, Ni**, and Cu** ions completely recovered the enzyme
activity as did Zn*. The dissociation constants of Co?*, Ni**, and Cu®* ions for apo-DPP
Il at p H 7.4 were 8.2(£0.9)x10™, 2.7(%0.3)x10™, and 1.1(Z£0.1)x10™* M, respectively.
The shape of the absorption spectrum of Co**-DPP IIl was very similar to that of Co*'-
carboxypeptidase A or Co**-thermolysin, in which the Co®* is bound to two histidyl
nitrogens, a water molecule, and a glutamate residue. The absorption spectrum of Cu?*-
DPP III is also very similar to that of Cuz*-tllerfnolysin. The EPR spectrum and the EPR
parameters of Cu**-DPP IIl were very similar to those of Cu**-thermolysin but slightly
different from those of Cu®'-carboxy-peptidase A . The five lines of the superfine
structure in the perpendicular region of the EPR spectrum in Cu®*-DPP III suggest that
two nitrogen atoms should coordinate to the cupric ion in Cu®**-DPP III.  All these data
suggest that the donor-set and the coordination geometry of the metal ions in DPP III
which has the HExxxH motif as the metal binding site are very similar to those of the

metal ions in thermolysin which has the HExxH motif.
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Pretreatment with ammonia water for enzymatic hydrolysis of Corn husk,
Bagasse and Swit chgrass.

Masahiro Kurakake, Wataru Kisaka, Kazuya Ouchi, and Toshiaki Komaki
Applied Biochemistry and Biotechnology, 90, 251-259 (2001)

Bagasse, corn husk, and switchgrass were pretreated with ammonia water to enhance
enzymatic hydrolysis. The sample (2 g) mixed with 1 - 6 mL ammonia water (25 - 28 %
ammonia) and autoclaved at 120 °C for 20 min. After treatment, the product was
vacuum-dried to remove ammonia gas. The dried solid could be used immediately in the
enzymatic hydrolysis without washing. The enzymatic hydrolysis was effectively
improved with more than 0.5 and 1 mL-ammonia water/g for corn husk and bagasse,
respectively. In bagasse, glucose, xylose and xylobiose were the main products. The
adsorption of CMCase and xylanase was related to the initial rate of enzymatic hydrolysis.
In corn husks, arabinoxylan extracted by pretreatment was substantially unhydrolyzed
because of the high ratio of arabinose to xylose (0.6).  The carbohydrate yields from
cellulose and hemicellulose were 72.9 and 82.4% in bagasse, and 86.2 and 91.9% in cormn
husk, respectively. The ammonia/water pretreatment also benefited switchgrass

(Miscanthus sinenssis and Solidago altissima L.) hydrolysis.

Production of g-mannanase and g-mannosidase from Aspergillus awamori K4
and their properties.

Masahiro Kurakake, and Toshiaki Komaki

Current Microbiology, 42, 377-380 (2001)

p-Mannanase and B-mannosidase from Aspergillus awamori K4 was produced by solid
culture with coffee waste and wheat bran. The optimum cofnposition for enzymatic
hydrolysis was 40 % coffee waste - 60 % wheat bran. Two enzymes were partially
purified. Optimum pH was about 5 for both enzymes and optimum femperature was
around 80 °C for B-mannanase and 60 - 70 °C for f-mannosidase. These enzymes
produced some oligosaccharides from glucomannan and galactomannan by their
hydrolyzing and transferring activities. pf-Mannanase hydrolyzed konjak and locust bean
by 39.1 and 15.8 %, respectively. Oligosaccharides of various molecular size were
released from glucomannan of konjak, but in the addition of cellulase, mannobiose was
released selectively. In locust bean gum, tetra-, fri-, and disaccharides (mannobiose)
were mainly released by K4 p-mannanase. Tetra- and frisaccharides were

heterooligosaccharides consisting of galactose and mannose residues. K4
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B-mannosidase had a transglycosylation action, transferring mannose residue to alcohols

and sugars like fructose.
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