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GENERAL
Policy The Journal of Bioscience and Bioengineering publishes papers on a broad range of topics. It is devoted to the advance-
ment and dissemination of knowledge concerning general and molecular biology, including genetics, biochemistry, and physiology
of microorganisms, plant, and animal cells. The Journal also welcomes research in the fields of applied microbiology, enzyme tech-
nology, general and environmental biotechnology, food technology, biochemical engineering, plant biotechnology, cell and tissue
engineering, medical biotechnology, and bioinformatics. Research articles submitted must be reports of unpublished original re-
search, which are not being considered for publication elsewhere.

Types of paper Five types of papers are accepted by the Editors:

Regular papers: They should be of the minimum length required for precise description and clear interpretation of the ex-
periments. A concise well-written paper tends to be published more rapidly.

Notes: They may be short research reports which contain material of unusual interest but which are not sufficient to form the
basis of a regular paper. They must not exceed three printed pages (see below, “How to estimate a printed page”). Each Note must
have a short abstract of no more than 50 words. Do not use section headings in the body of the Note; report methods, results and
discussion in a single section.

Technical notes: They may be short reports which contain new techniques, useful methods, and technical informations for all
aspects of practical biotechnology research and applications. Format of the paper should be the same as that of Note.

Reviews: Reviews and monographs dealing with all aspects of applied biology will be accepted. Authoritative and critical re-
views of the current state of knowledge are preferred. There is no prescribed layout for reviews, but the tables, figures and manner
of citations should conform to the guidelines for regular papers.

Letters to the editor: Letters containing brief comments or proposals of significant scientific importance will be accepted for
publication. The format is optional.

Authorship Membership in the Society for Biotechnology, Japan is not a prerequisite for consideration of research articles.

Mailing instructions
Papers offered for publication should be sent to:
The Society for Biotechnology, Japan
Business Office,
c/o Faculty of Engineering,
Osaka University,
2—1 Yamadaoka, Suita,
Osaka 565-0871, Japan
Phone: +81-6-6877-5111 (ext. 3449), +81-6—6876-2731 (direct), Fax: +81-6-6879-2034
E-mail: sbbj@bio.eng.osaka-u.ac.jp, Home page: http://wwwsoc.nii.ac.jp/sfbj/
Authors should submit their manuscripts to the International Editors in their region.
From Asian countries,
To main office of the Society mentioned above.

From North, Central and South American countries, From European countries (other than UK),
To Professor J. H. David Wu To Professor Jochen Biichs
University of Rochester, Aachen University of Technology (RWTH Aachen),
Chemical Engineering, Microbiology & Immunology, Chair of Biochemical Engineering,
Biomedical Engineering, Room 206 Gavett Hall, Sammelbau Biologie, Worringerweg 1,
Rochester, NY 14627-0166, USA D-52074 Aachen, Germany
Phone: +1-585-275-8499, Fax: +1-585-273-1348 Phone: +49-241-8025546, Fax: +49-241-8022265
E-mail: davidwu@che.rochester.edu E-mail: buechs@biovt.rwth-aachen.de

From Oceanian and African countries and UK,
To Professor Rao Bhamidimarri
Dean of Engineering and Computing
Napier University,
Merchiston Campus,
10 Colinton Road,
Edinburgh EH10 5DT, UK
Phone: +44-131-455-2472, Fax: +44-131-455-2400
E-mail: R.Bhamidimarri@napier.ac.uk

Editorial review and revision All papers will be critically read by at least two reviewers who are selected for their competence in
the subject matter of the paper. Acceptance of the paper will depend upon scientific merit and suitability for the Journal. A paper
may be accepted in its original form or accepted subject to revision. The reviewers’ (and editor’s) suggestions will be conveyed to
the author without identifying the reviewers, and the author will have an opportunity for revision. If a manuscript returned to an au-
thor for revision is held longer than three months, or if the revision is extensive, the date of receipt of the revised manuscript will be
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substituted for the original date of receipt. Any extra expenses incurred, for example, in the revision of English and preparation of
drawings, will be borne by the authors.

Sequence data submission It is expected that newly determined nucleotide sequence data will be submitted to one of the follow-
ing databases: DDBJ (http://www.ddbj.nig.ac.jp)/EMBL (http://www.ebi.ac.uk)/GenBank (http://www.ncbi.nlm.nih.gov). Since the
sequence information is exchanged between those databases on a daily basis, authors can submit data to any database regardless of
which database publishes them. It is also expected that DDBJ/EMBL/GenBank accession numbers will be included in the manu-
script. The suggested wording for referring to the accession number information is as follows: “These sequence data have been sub-
mitted to the DDBJ/EMBL/GenBank databases under accession no. U12345”.

Disk submission When the modification stage is completed, a disk containing the revised version of the manuscript must be pro-
vided. The disk should contain the text (including References and figure legends) and tables in separate files. It is important that the
manuscript on disk be formatted correctly with all the proper sections and headings. Two hard copies (1 original and 1 copy) which
exactly match the files on disk must be supplied at the same time.

Page charges The page charge is 4,500 yen per printed page for all types of papers. The publication charge may be waived upon
request to the Editor-in-Chief at the time of submission of a manuscript.

Proofs The authors will be expected to pay the cost of any considerable changes made by them in proof, apart from the correction
of printer’s errors.

Reprints Reprints should be ordered at the time corrected galley proofs are returned to the Editor, on an order blank furnished of
that purpose.

Correction of English Articles submitted by authors whose native language is not English and which are deemed unsuitable for
publication by the editor due to poor English will be subject to language correction. In this case, the authors may be requested to
pay any costs incurred for this.

Copyright The Journal is copyrighted by the Society for Biotechnology, Japan. Requests for any reproduction or translation of
this journal should be made in duplicate to the Managing Editor of the Journal,

The Society for Biotechnology, Japan

Business Office, c/o Faculty of Engineering, Osaka University,

2-1 Yamadaoka, Suita, Osaka 565-0871, Japan
and should include a statement of intended use as well as explicit specifications of the material to be reproduced.

FORM OF MANUSCRIPTS

Typescripts Each paper must be submitted in three typewritten copies, including the original, with wide margins (at least 2.5 cm
on all four sides) and double-spacing (a minimum of 6 mm between lines) throughout, including footnotes, tables, legends, and ref-
erences. Good quality, full-weight paper, approximately 21x29.5 cm should be used. Serif fonts such as Times or Times New Ro-
man are recommended; point size should be 12. Good quality photocopies are acceptable. Typescripts should bear the name and ad-
dress of the person to whom the proof of the paper is to be sent.

Style The authors should present their material with utmost conciseness, under adequately classified headings such as Abstract;
Introduction; Materials and Methods; Results and Discussion; Acknowledgments; and References. These should be preceded by the
title of the article, the author’s name(s), Institution(s), and a brief running title. All tables and figures should be numbered consecu-
tively using Arabic numerals. Their approximate positions should be indicated in the margin of the typescript.

Title: Each manuscript should present the results of an independent, cohesive study; thus, numbered series titles are not al-
lowed. Avoid the main title/subtitle arrangement and unnecessary articles. On the title page, include the title, running title (not to
exceed 54 characters and spaces), name of each author, address(es) of the institution(s) at which the work was performed, and each
author’s affiliation or a footnote indicating the present address of any author no longer at the institution where the work was per-
formed. Place an asterisk after the name of the author to whom inquiries regarding the paper should be directed. A list of key words
must be included on the title page.

Abstract: Abstract should not ordinarily exceed 5 percent of the length of the paper, and should not repeat information al-
ready present in the title. It should be suitable for use directly by Biological Abstracts and by Chemical Abstracts. Notes must also
have an abstract.

References: The References section must include all relevant published work, and all listed references must be cited in the
text. Arrange the References section in order of their appearance in the text, and number consecutively. Abbreviate journal names
according to BIOSIS Serial Sources (BIOSIS, 2003 [http://www.biosis.org]). Cite each listed reference in the text by number.
References to papers accepted for publication but not yet published should show the journal name and, if known, the probable year
of publication, and state “in press”. Three copies of the article “in press” should be enclosed with the manuscript.

The following types of references are not valid for listing: unpublished data, personal communications, manuscripts in prepa-
ration, manuscripts submitted, pamphlets, abstracts, patents, theses, dissertations, newsletters, letters to the editor, and material that
has not been subjected to peer review. References to such sources should be made parenthetically in the text.

Follow the styles shown in the examples below.

1. Yoshimura, T. and Esaki, N.: Amino acid racemases: functions and mechanisms. J. Biosci. Bioeng., 96, 103—109 (2003).

2. Nishikawa, S. and Murooka, Y.: 5-Aminolevulinic acid: production by fermentation, and agricultural and biomedical applica-
tions, p. 149—170. In Harding, S. E. and Tombs, M. P. (ed.), Biotechnology and genetic engineering reviews, vol. 18. Intercept,
Andover, Hampshire (2001).

3. Madigan, M. T., Martinko, J. M., and Parker, J.: Brock biology of microorganisms, 10th ed., p. 965-993. Pearson Education,
Upper Saddle River, New Jersey (2003).
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Parenthetical references in the text should be cited as follows: (Yamashita et al., Abstr. Annu. Meet. Soc. Biotechnol., Jpn.,
p- 10,2003)

Tables: Tables should be typewritten separately from the text, using double-spacing. Each table should include a title, and
must be arranged to conform to Journal page size (8.5/17.5 cm). Vertical rulings in tables are not acceptable.

Drawings: Material for figures should ordinarily be original drawings. However, glossy photographs of line drawings are
usually satisfactory. For graphs, India ink may be used on coordinate paper ruled with light blue lines. Letters or numbers produced
by a lettering device, or sheets of printed letters and numbers of suitable size are preferred to typewritten symbols or letters on fig-
ures or graphs. Complex chemical structural formulae and other sketches or complex charts made on typewritten pages cannot be
accepted unless provided in a form suitable for engraving. It is preferable to treat such an illustration or chart as a numbered figure
because it may not be feasible to include it on the printed page exactly at the place referred to in the text. Review of the manuscript
is facilitated if photographic copies of the figures are included. Computer-generated graphics produced on high-quality printers are
also acceptable.

Photographs: Photographs should be glossy prints with sharp details. All unnecessary parts should be trimmed away. Photo-
graphs that are to be grouped should be trimmed square and fitted together without space between them.

Printing costs of color photographs Authors will be charged for printing costs of color photographs. The cost for color printing
will be approximately 40,000 yen per page.

Ilustrations: Complex mathematical formulae should be submitted in the form of reproducible photographs. Computer-gen-
erated formulas are also usually accepted. If a formula is received in typewritten form, the author must assume responsibility for its
accuracy, including differentiation between letters and numbers where misinterpretations might be made (as with the typed letter 1
and number 1, or the letter O and the number 0). This can be accomplished by means of pencilled marginal notations.

Units, nomenclatures, abbreviations and symbols: SI units (Systéme International d’Unites) should be used whenever pos-
sible. Much-used symbols, quantities, and units are shown in Table 1. All nomenclatures, abbreviations and symbols except for
those in Tables 2 and 3 should be identified at the end of the paper or in the footnotes. For amino acids in peptides and proteins, and
for nucleotides in RNA and DNA, standard symbols may be used without definition only in giving the structures of these polymers.

The “Instructions to Authors” of Biochimica et Biophysica Acta, Journal of Bacteriology and Journal of Chemical
Engineering of Japan or Journal of Biological Chemistry give detailed information on units, abbreviations and symbols that authors
of Journal of Bioscience and Bioengineering may follow in the areas of biochemistry, microbiology, and biochemical engineering,
respectively.

Before preparing papers, authors should consult a current issue of the Journal familiarize themselves with the general format,
such as the use of crossheadings, layout of tables, and citation of references. The need for revision of badly prepared typescripts or
diagrams will delay publication.

How to estimate a printed page The total number of characters in the manuscript should be calculated as explained below and
indicated clearly on the title page (first page). When calculated in the following manner, there will be about 6,000 characters on one
page of the Journal. Notes must not exceed 3 printed pages; authors submitting a paper as a Note are requested to comply strictly
with the limit of 18,000 characters.

Method of calculation:
(D Text: Count the number of characters (including spaces) in the complete text (the title, authors’ names, institutional affilia-
tion(s), running title, key words, figure legends, and table titles and footnotes must be included).
@ Tables and equations that take up half the width of a printed page (1 column*):
{(number of lines)x(60 characters)+(120 characters)}x(number of tables or equations)
(@ Tables and equations that take up the whole width of a printed page (2 columns*):
{(number of lines)x(120 characters)+(120 characters)}x(number of tables or equations)
@ Figures (A) that take up half the width of a printed page (1 column**):
{(height of a figure in cm)x(180 characters)+(120 characters)}x(number of figures)
® Figures (B) that take up the whole width of a printed page (2 columns**):
{(height of a figure in cm)x(360 characters)+(120 characters)} x(number of figures)

* The width of 1 column should be reckoned as 120 characters; tables and equations exceeding 120 characters across should
be calculated as 2 columns.
** Please estimate the final printed size of each figure by using a suitable method to reduce the original to an appropriate size.
Figures exceeding 8.5 cm in width usually require 2 columns.

Number of printed pages:

(DO+@+@+@D+®)+6000

Use of human subjects or animals in research

Experiments using human subjects or animals should follow the ethical standards formulated in the Declaration of Helsinki, 1964
(revised in 2002). In manuscripts containing animal experiments, measures taken to protect animals from pain or discomfort should
be described.
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INSTRUCTIONS FOR THE PREPARATION OF FINAL MANUSCRIPTS AFTER ACCEPTANCE BY THE JOURNAL
OF BIOSCIENCE AND BIOENGINEERING (JBB)

1. Correction and confirmation of the contents of the manuscript

The manuscript accepted by JBB contains linguistic and editorial corrections by editorial staff as well as review comments,
which require correction and confirmation by the author(s). Please prepare the final manuscript by making all necessary corrections
within one week from the receipt of the manuscript.

When significant corrections involving the addition/deletion of terms and sentences are made by the author(s), JBB may
charge a necessary fee to the author(s), and/or the manuscript may be published in a later issue.

2. Items to be submitted and necessary information

Please send one hard copy of the final manuscript, an electronic medium containing a file of the final manuscript (e.g., floppy
disk, MO, ZIP or CD-R), and a submission slip (attached to the last page of the manuscript).

On the hard copy, please use a red pen to insert characters and symbols that could not be printed out. Also, please indicate the
positions of insertion of figures and tables in the margin.

3. Notes for final manuscript preparation
3.1 Input using half-size characters

For English manuscripts, please use half-size fonts only. Use a symbol font for Greek letters. And please indicate them on the
hard copy with a red pen. Do not use whole-size fonts (Japanese character fonts). Please do not use symbols which are not included
in half-size fonts (such as @ and [J). If you need to use such symbols, please indicate them with terms, such as “closed circle” for
@ and “open square” for [1.
3.2 Special settings of characters

Please use word-processor software functions for special settings of characters such as superscript, subscript, italics and bold.
If the necessary functions are not available, please indicate them on the hard copy with a red pen.
3.3 References

For the reference list, please follow the instructions strictly, otherwise the linkage of cited references cannot be made in online
journals. In particular, for the abbreviations of journals, please use the formal form of the abbreviation of the journal officially an-
nounced by the journal office, with reference to BIOSIS. Please note that if a period in the abbreviation is missing, correct linkage
cannot be made. (Depending on the society which publishes the journal, a period is not always necessary; however, the presence/ab-
sence of the period should be consistent.)
3.4 Keywords

Please include 5-10 keywords.
3.5 Input errors

Please note that input errors in the manuscript are printed as they are. Ensure that no errors exist.

3.6 Notes for the preparation of manuscript file
3.6.1 File name
The main text and tables should be in separate files (recommended file name: the author’s name), in the sequence described in
the following section. Use the extension of each software. When figure files are included, use file names which are easy to recog-
nize. Figure files may not be used for printing in some cases.

3.6.2 Structure
Use the following sequence:
(1) title, name(s) of author(s), affiliation(s), address(es), running title,
(2) keywords, footnote(s), abstract,
(3) text, acknowledgments, references,
(4) figure legend(s),
(5) table(s).
3.7 Word-processor software (English)
3.7.1 Software requiring no conversion
When you use one of the following software programs, conversion of the manuscript file into a text file is not necessary.
Please send the file as it is. Please name the file as described in sec. 3.6.1. Both Macintosh and Windows are acceptable.
Microsoft Word (all versions)
RTF files
3.7.2 Conversion to text files
When you use software other than those listed above to prepare the manuscript and if conversion to a text file is available,
please prepare a text file instead of the original word-processor file. If a text file cannot be prepared, send the original file and spec-
ify the name of the software used.

4. Preparation of electronic medium

In the electronic medium submitted, please only include files necessary for the final manuscript. In addition, please ensure that
the hard copy wholly agrees with the file in the electronic medium. Correction of the file in the electronic medium after making the
hard copy will cause problems during the editorial process.

Please make a back-up copy of the electronic medium containing the file of the final manuscript and store it safely.

Please follow the following standards for the preparation of an electronic medium to be submitted.
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4.1 Number of copies
One copy
4.2 Type of electronic medium
(Choose one of the following)
3.5-inch floppy disk (2HD 1.44 MB)
MO (230 MB or 640 MB)
ZIP
CD-R
4.3 Formatting of the physical medium
(Choose one of the following)
Macintosh
MS-DOS (including Windows)
4.4 Labeling
Please indicate necessary information on the label of the medium, in accordance with the following example.
Manuscript No., type of formatting, software used, name(s) and affiliation(s) of author(s).
<Example>
Manuscript No.: 100005
Formatting: MS-WORD 1.44 MB (NEC)
Software: MS-WORD 2002
Author and affiliation: Taro Seibutu, Faculty of Engineering, Osaka University
4.5 Packaging of electronic medium and no-return policy
Floppy disks can be mailed by sandwiching them between corrugated cardboard; the use of a special folder is not necessary.
Please note that, generally, disks submitted are not returned to the author(s).

5. Miscellaneous

When input is not correctly made, the printing company may not accept the file. In this case, we will request resubmission of
the file.

Please note that even if the electronic medium is received, the printing company may have to re-input the equations and fig-
ures.

TABLE 1. Selected symbols for quantities and units

Symbol Quantity Unit
Space, time and related quantities
! length m, mm, um (not ), nm, etc.
A area m?, cm?, mm?, etc.
14 volume m?, dm? (or 1), cm? (or ml), mm? (or pl), etc.
A wave length nm (not mp); not A,
t time d (not day), h (not hr), min, s (not sec), ms, us, etc.
v, f frequency Hz
Mechanical and related quantities
m mass t, kg, g, mg, u (not y), etc.
p density g-cm”
d relative density (dimensionless)
F force N (kg-m-s?)
E energy J (not cal)
P pressure Pa(N-m™)
P partial pressure 1 bar=10° Pa
(1 atm=101325 Pa; 1 mmHg=1 torr=13.2 Pa)
s sedimentation coefficient S=10"s
n viscosity P=0.1Pa-S
w watt kg-m?-s73
Molecular and related quantities
n amount of substance mol, mmol, umol, etc.
M, relative molecular mass dimensionless
M molar mass g-mol”!
m molecular mass Da (dalton)
Cs, [B] concentration of substance B M (mol- /"), mM, etc.
v partial specific volume dimensionless
Thermodynamic and related quantities
thermodynamic temperature K
t,0 Celsius temperature °C
q,0 heat J (not cal)
1 ionic strength M (mol-/"), mM, etc.

G Gibbs free energy J (not cal)
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Chemical reactions

K equilibrium constant (dimensions depend on the order of reaction)
K, Michaelis constant M, mM, etc.
K, inhibition constant M, mM, etc.
k rate constant storM-s, etc.
v rate of reaction mol-s™', mmol-s, etc.
Viwo Vo rate of enzyme-catalyzed reaction at infinite concentration of substrate
ka volumetric mass-transfer coefficient in liquid film h™ or min™
K.a overal volumetric coefficient of mass transfer h™' or min™!
Electricity and magnetism
1 electric current A
14 potential difference A\
C capacitance F
H magnetic field strength G (gauss)=10*T
R resistance Q
K conductivity S(@Q™h
Light and related electromagnetic radiation
1 luminous intensity cd
T transmittance I, (dimensionless)
A absorbance (—log T) (dimensionless)
& molar absorption coefficient M'-cm™

Others units

Curie, Ci; Roentgen, R; Roentgen equivalent man, rem; Roentgen

equivalent physical, resp; acceleration of gravity, g.

Prefixes for units are:

T, tera (10'?); G, giga (10°); M, mega (10°); k, kilo (10%); d, deci (107");
¢, centi (1072); m, milli (10-3); w, micro (10); n, nano (10°); p, pico

(107'2); f, femto (107%); a, atto (107'%).

TABLE 2. Abbreviation for words other than units, physical equantities or chemical compounds

Abbreviation Full words Notes

abs. absolute e.g. abs. alcohol

BOD biochemical oxygen demand

bp base pair

BSA bovine serum albumin

cf. compare e.g. (cf. Ref. 10)

COD chemical oxygen demand

concn concentration use only in table headings and figure legends

cpm counts per minute

DO dissolved oxygen

dpm disintegration per minute

eg for example

ELISA enzyme-linked immunosorbent assay

Eq. (pl. Egs.) Equation use only when a particular equation is refered to; e.g. Eq. 2

et al. et alia (and others) use only in citing in literature, and never in a list of references
Expt. (pl. Expts.) Experiment use only when a particular experiment is refered to; e.g. Expt. 2
Fig. (pl. Figs.) Figure use only when a particular figure is refered to; e.g. Fig. 2

GC-MS
HPLC

ie.

IR

LDSO
max.
min.
MLD

m-, p-, 0-,
m.p.

MS

m/z

n-

NMR

no.

oD

%

p- (pl. pp.)
P450
PCR

gas chromatography—mass spectrometry
high-performance liquid chromatography,
high-pressure liquid chromatography
that is

infrared

lethal dose, median

maximum

minimum

minimum lethal dose

meta-, para-, ortho-,

melting point

mass spectrometry

mass-to-charge ratio

normal

nuclear magnetic resonance

number

optical density

percent

page

as in cytochrome P450 (P-450, P 5))
polymerase chain reaction

only in names of organic compounds

only in names of organic compounds

use only when followed by a number; e.g. no. 3, do not use nr. or #

use only when proceeded by a number
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ppb
ppm
ppt.
Ref. (pl. Refs.)

R;

rpm

RQ

SD
SDS-PAGE

SE

sec-

sp. (pl. spp.)
temp
tert-(t-)
TLC

uv

vol. (pl. vols.)
Vs

v/v

vvm

wt

w/v

w/w

parts per billion

parts per million

precipitate

reference

distance travelled by zone, divied by distance
travelled by solvent front
revolution per minute
respiratory quotient

standard deviation of a series
sodium dodecy] sulfate—polyacrylamide gel
electrophoresis

standard error of mean of series
secondary

species

temperature

tertiary

thin-layer chromatography
ultraviolet

volumes

versus

volume : volume

volume per volume per minute
weight

weight : volume

weight : weight
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not for concentration of solution
not for concentration of solution

use only when followed by a number, in the text

in names of organic compounds

use only in table headings and figure legends
in names of organic compounds

use only when proceeded by a number

vii

TABLE 3. Abbreviations for semi-systematic or trivial names of organic compounds
(These abbreviations may be used without definition)

ADP adenosine 5'-diphosphate
AMP adenosine 5'-monophosphate
cAMP cyclic adenosine 3',5'-monophosphate
ATP adenosine 5'-triphosphate
ATPase adenosine triphosphatase

CDP cytidine 5’-diphosphate

CMP cytidine 5’-monophosphate
CoA coenzyme A

CTP cytidine 5'-triphosphate

DEAE diethylaminoethyl

DNA deoxyribonucleic acid

DNase deoxyribonuclease

EDTA ethylenediaminetetraacetic acid
FAD flavin adenine dinucleotide
FMN flavin mononucleotide

GDP guanosine 5'-diphosphate
GMP guanosine 5’-monophosphate
GTP guanosine 5'-triphosphate

IDP inosine 5'-diphosphate

IMP inosine 5'-monophosphate

ITP inosine 5'-triphosphate

NAD, NAD* nicotinamide adenine dinucleotide

NADH reduced NAD

NADP, NADP* nicotinamide adenine dinucleotide phosphate
NADPH reduced NADP

NMN nicotinamide monocleotide

RNA ribonucleic acid

mRNA messenger RNA

rRNA ribosomal RNA

tRNA transfer RNA

RNase ribonuclease

TDP thymidine 5’-diphosphate

T™MP thymidine 5’-monophosphate

Tris tris(hydroxy methyl)aminomethane
TTP thymidine 5'-triphosphate

DDP uridine 5’-diphosphate

UMP uridine 5’-monophosphate

UTP uridine 5'-triphosphate




