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2   
№

1 A 3.36 3.27 3.55
2 B 4.27 3.73 4.09
3 C 3.55 3.09 3.55
4 D 2.73 2.45 2.36
5 E 3.27 2.73 3.18
6 F 2.36 2.27 2.00
7 G 4.00 3.45 4.00
8 H 2.91 2.64 2.82
9 I 2.09 1.73 1.45
10 J 2.64 2.09 2.27
11 K 2.55 2.27 2.45
12 L 2.82 3.27 3.45
13 M 2.73 3.09 2.45
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№15 406
4G №15 10.3ppm

5.3ppm
103.5ppm 1.6

3   
22 ppm

№ ml ml i-

1 AK-1 -9.8 14.3 1.5 1.0 115.3 11.6 159.4 3.3
2 -1.4 13.9 1.0 0.8 68.4 11.0 280.4 6.1
3 -7.8 12.9 1.1 1.0 73.0 12.6 279.3 5.1
4 №24 -1.7 15.2 1.3 0.9 63.7 5.6 102.1 12.5
5 K-1401 -2.5 16.2 1.8 1.0 128.1 10.2 142.6 2.2
6 K-1601 -2.5 15.2 1.2 0.9 72.4 10.9 311.3 8.8
7 K-1701 -2.8 14.7 1.4 1.0 70.1 13.8 231.0 9.0
8 K-1801 0.4 16.2 1.3 0.9 56.1 3.6 105.6 14.5
9 -2.2 15.6 1.5 0.9 73.0 5.3 127.6 7.5
10 AK-5(AK1CA3-10) -11.4 15.2 1.8 1.0 141.3 18.3 211.8 2.6
11 A-7 -5.8 16.3 1.8 1.2 125.4 11.1 187.5 2.4
12 NF-35(2) -12.1 14.2 1.6 1.1 122.5 13.8 171.9 3.2
13 KMAK.6 .4G -16.6 12.7 1.3 1.3 21.9 1.3 64.4 16.2
14 KM9 .4G -16.7 12.7 1.3 1.3 18.4 1.0 46.3 13.6
15 No.406 4G -7.4 15.4 1.6 1.1 61.9 5.3 103.5 10.3
16 №177KMAK.3 .4G -1.4 15.6 1.4 1.0 48.4 3.0 99.1 7.4
17 №190.6 ? -2.3 14.9 1.5 1.1 75.3 5.4 122.3 6.6
18 №192.1 -0.6 15.7 1.5 1.0 60.0 5.2 103.1 10.9
19 NF-35(1) -16.3 13.5 1.8 1.2 79.2 4.6 154.1 1.4
20 KM.i-Am No.6 -5.1 14.7 1.6 1.2 80.8 6.8 119.3 6.9
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(%) (Kg)

1 B 55 58 800
2 I 50 1500
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4 D 41 750
5 №12 E 35 750
6 9 A 55 800
7 (12 A 55 800
8 C 55 557
9 G 55 900

10 G 50 55 900
11 F 50 900
12 H 50 900
13 E 45 3000
14 №15 E 35 750
15 3 G 55 900
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17 J 50 2000
18 E 35 750
19 №12 B 55 58 800
20 B 55 58 800
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Toshihisa OHNO
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New Food Industry 19(4), 65-71(1977).

Watanabe, M., Arai, E., Honma, K. and Fuke, S., Agric. Biol. Chem., 55, 2725
-2731(1991).
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(2002).
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- 2� -

* * **

* **

Makoto TOMATSU, Kiichi KIMURA, and Kazuki TOEDA 

Nerve growth factor NGF

NGF
NGF

NGF
NGF

NGF NGF
NGF NGF

poly alkoxy flavonoid

戸松誠他　秋田県総合食品研究センター報告　Vol. �2, 2�-�2 (20�0)



- �0 -

NGF

Candida antarctica NGF

mannosylerythritol lipids Saccharomyces
Candida Kluyveromyces

NGF
Lactococcus lactis NGF

0.1g
1ml 1% Lactobacilli MRS Difco 20ml 30

3
16S rDNA

16S rDNA E. coli
PCR 1,500bp Fasta

Blast API 50 CH / CHL

NGF
0.5% DMEM PC12

1×104 /ml 96
Greiner 90 µl 37 5%CO2

10 µl

NGF
NGF

No. 3463 aH
10% 1% 0.5 30

3,000
Centricon 3 Millipore 3,000

100 Sep-Pak
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Evaluation of essential oils by activation of PPARs and suppression of COX-2 

expression  
 Michiko Katsukawa1, Rieko Nakata1, Kazuyuki Hori2, Saori Takahashi2,

Hiroyasu Inoue1 1Nara Women’s University, 2Akita Research Institute of Food 

and Brewing

Cyclooxygenase-2 (COX-2), the rate-limiting enzyme in prostaglandin biosynthesis, plays 

a key role in inflammation, tumorigenesis, and circulatory homeostasis. Peroxisome 

proliferator-activated receptors (PPARs) are members of a nuclear receptor family of 

ligand-dependent transcription factors. The PPAR subfamily comprises three isotypes, PPAR 

α, β/δ and γ which play various roles in lipid and carbohydrate metabolism, cell proliferation 

and differentiation, and inflammation; they are considered molecular targets against 

lifestyle-related diseases. PPARs are involved in the control of COX-2 expression and vice 

versa. Several natural chemicals such as resveratrol (1, 2) have been identified as 

suppressors of COX-2 expression and activators of PPARs.   These two properties targeted 

to COX-2 and PPARs will be useful in evaluating functional food components against 

lifestyle-related diseases. In this context, we evaluated commercially available lipids from 

various plants by activation of PPARs and suppression of COX-2 expression in cell-based 

transfection assays, and found that six essential oils from thyme, rose, clove, fennel, 

eucalyptus, and bergamot, have these properties. Moreover, from thyme oil, we identified 

carvacrol as a major component of the activator of PPAR α and γ and suppressor of COX-2 

expression (manuscript in revision). Similarly,  from rose oil, we identified two distinct 

components with different properties against PPARs and COX-2. These results will be 

important in understanding the anti-lifestyle-related disease properties of essential oils. 

1) Subbaramaiah, WJ et al. J. Biol. Chem. 273, 21875-21882 (1998) 

2) Inoue, H et al. Neurosci. Lett . 352, 203-206 (2003) 
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Primary structure and functional expression in Escherichia coli of novel D-aspartyl 

endopeptidase, paenidase from prokaryote

Satoru Nirasawa and Saori Takahashi 
Paenidase is the first microorganism-derived D-aspartyl endopeptidase that specifically 

recognizes an internal D-Asp residue to cleave [D-Asp]-X peptide bonds (S. Takahashi et al., 

J. Biochem. 139,197-202, 2006). This enzyme specifically hydrolyze succinyl-D-aspartic 

acid α-(p-nitroanilide) and succinyl-D-aspartic acid α-(4-methylcoumaryl-7-amide) to 

generate p-nitroaniline and 7-amino-4-methylcoumarin, and internally cleave the synthetic 

peptide [D-Asp]7 amyloid β (Aβ) (D-A-E-F-R-H- [D-Asp]-G-S-Y) at [D-Asp]7-G8. In this 

study, the whole gene of paenidase precursor was cloned by PCR and expressed in E. coli to 

investigate the structure and function of the enzyme. Nucleotide sequencing of the amplified 

fragments by thermal asymmetric interlaced PCR (TAIL-PCR) revealed that the paenidase 

precursor was consisted of 322 amino acid residues of the mature region and 197 amino acid  

residues of the N-terminal extension peptide. The amino acid sequence deduced from the 

nucleotide sequence of the paenidase gene was identical to that of the native enzyme. The 

molecular mass calculated from amino acid residues of the mature region (34,980) was very 

similar to that of native paenidase I (34,748) measured by MALDI-TOF/MS, as reported 

previously (Takahashi et al. 2006). Amino acid sequence similarity was confirmed between 

paenidase and several β-lactamases, with matches of 35-39% seen on a BLAST database 

search. In addition, paenidase was classified into peptidase family S12 based on a MEROPS 

database search. Family S12 contains serine-type D-Ala-D-Ala carboxypeptidases that have 

three active site residues (Ser, Lys and Tyr) in the motifs Ser-Xaa-Thr-Lys and Tyr-Xaa-Asn. 

These motifs were conserved in the primary structure of paenidase. E. coli transformed by 
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plasmid coding the paenidase precursor or mature paenidase produced the proteins as soluble 

form and the suc-[D-Asp]-MCA-hydrolysis activity was detected. In addition, obtained 

enzymes also hydrolyzed suc-[D-Asp]-pNA but not suc-[D-Ala]-pNA, suc-[D-Leu]-pNA and 

suc-[D-Glu]-pNA. Moreover, several mutants for the putative active site residues (Ser, Lys 

and Tyr) of the paenidase were constructed and expressed in E. coli cells, whereas they 

showed no peptidase activity. CD and fluorescence spectra of the mutants were identical 

with those of the wild type. These results indicate that these residues of the paenidase are 

essential for the enzyme activity. 
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protein  D-Ala-D-Ala carboxypeptidase 35 39

S12 S12

Ser Lys Tyr

Ser-Xaa-Thr-Lys Tyr-Xaa-Asn paenidase

S12 Streptomyces R61 D-Ala-D-Ala 

carboxypeptidase D-Stereospecific aminopeptidase DmpB alkaline D-peptidase D

paenidase

Ser

Lys Tyr S65A S65C K69A K69I Y149F)

CD

paenidase paenidase

1. S. Takahashi et al., . Biochem. 139, 197-202 (2006). 
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nm rh-prorenin

PPE rh-renin N
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SDS-PAGE 32 kDa

PPE

N rh-renin

PEE E-64

PPE N BLAST PPE
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1mg/ml BSA

1. Takahashi, S. et al. Biosci. Biotechnol. Biochem., 71, 2610-2613 (2007). 
2. Gotoh, T. et al. Biochem. Eng. J., 43, 216–220 (2009). 
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[1] S. Takahashi et al. Biosci. Biotechnol. Biochem. , 70, 2610-2613, (2006) 

[2] S. Takahashi et al. Biosci. Biotechnol. Biochem. , 71, 2610-2613, (2007) 

[3] S. Takahashi et al. J. Biochem., 99, 307-310 (1986) 

[4] M. O’Brien and R. R. Cowell  Appl. Environ. Microbiol ., 53, 1718-1720 (1987) 
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 [1, 2]
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Sf-9  [3]

SRI I

SRI IC50 30μg/ml

SRI Ki 37.5μM

SRI SRI

SRI 40mg/kg/day

SRI

I

no. 18580134, no. 20380081) 

1. Takahashi, S., et al. Biosci. Biotechnol. Biochem. , 70(12), 2913-2918 (2006) 

2. Takahashi, S., et al. J. Biol. Macromol ., 7(3), 49-54 (2007) 

3. Takahashi, S., et al. Biosci. Biotechnol. Biochem., 71(10), 2610-2613 (2007) 



- �� -

20) 9 15

2009 9 4

Sf-9

Occurrence of chitinase in baculovirus-infected Sf-9 cells 

Saori TAKAHASHI, Kazuyuki HIWATASHI, Ken-Ichi KIKUCHI*, and Takeshi 

GOTOH*(Akita Research Institute of Food and Brewing, 4-26 Sanuki, Arayamachi, Akita 

010-1623 Japan, *Department of Engineering in Applied Chemistry, Akita University, 1-1 

Tegata Gakuen-cho, Akita 010-8502 Japan) 

Human preprorenin recombinant baculovirus-infected Sf-9 cells produced chitinase in the 

very late stage of cultivation. The chitinase was purified by pepstatin-

aminohexyl-Sepharose and DEAE-Sepharose FF column chromatographies. The purified 

preparation showed single protein band on SDS-PAGE with the apparent molecular weigh of 

65,000. The N-terminal amino acid sequence of PPE indicates the proteinase originated in 

the cysteine proteinase gene of Autographa californica  nuclear polyhedrosis virus 

(AcMNPV).

 [1]

 (vhpR) Sf-9

Western blotting vhpR Sf-9

Mono Q

SDS-PAGE

65 kDa N

0-50μ/ml 

[1] S. Takahashi et al. Biosci. Biotechnol. Biochem. , 71, 2610-2613, 2007 
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Production of bioethanol with novel two-step fermentation system using 

Saccharomyces cerevisiae and Pichia stipitis from Salix pet-susu.

Bioethanol is an ideal fuel for transportation use since it is easily transported, charged to 

vehicles, and carried on board.  Lignocellulosic biomass sources, such as agricultural and 
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forestry residues, the major portion of municipal solid waste, and ultimately energy crops, 

have the potential to act feedstock for the sustainable production of organic liquid fuels.  

7.6 million ton of forest residues were generated every year in Japan.  It is thus 

environmentally and economically significant to consider the production of ethanol using 

forest residues.  If forest residues could be efficiently used as raw materials for the 

production of bioethanol, a considerable reduction in costs would be possible. Although the 

discovery of xylose-fermenting yeasts has enhanced interest in the microbial conversion of 

renewable lignocellulosic resources to ethanol, various problems occurred in the 

development of an efficient fermentation: the main problem is that these yeast strains exhibit 

low ethanol-tolerance and low ethanol productivities from xylose, compared to those 

obtained from D-glucose with other microorganism.  We reported that the novel bioethanol 

production system using immobilized Saccharomyces cerevisiae  and Pichia stipitis from 

spent grain.  However, it was difficult to produce the high concentration of ethanol because 

of low ethanol-tolerance of Pichia stipitis.  To improve the efficiency of xylose 

fermentation, it is necessary to remove the ethanol from fermentation broth.   We 

developed the novel ethanol production system using S. cerevisiae and P. stipitis from a 

mixture of glucose and xylose. Firstly, mixture of glucose and xylose was fermented by S. 

cerevisiae. When glucose was converted ethanol completely, the fermented broth was treated 

by gas-stripping method using CO2 gas in order to remove the ethanol.  Secondly, the 

treated broth was fermented by P. Stipitis. When two-step fermentation system was cried out 

using a mixture of 13 g/ L of glucose and 6 g/L of xylose,  6.1 g/L of ethanol was produced 

from glucose by S. cerevisiae.  In this case, theoretical yield was 92%.  Furthermore, 

2.4g/L of ethanol was produced from xylose by P. Stipitis.  In this case, theoretical yield 

was 72%.  Finally, 8.5 g/ L of bioethanol was obtained from a mixture of 13 g/ L of glucose 

and 6 g/L of xylose.  Furthermore, Salix pet-susu was investigated using this novel ethanol 

production system.  Saccharified-liquid was obtained by anmonia-pretreatement and 

cellulase treatment method and this Saccharified-liquid contained 5.4% of glucose and 1.7% 

of xylose. When ethanol production was done using novel production system, ethanol yield 

was 87%.  
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Characterization of prorenin processing enzyme responsible for in situ active human 

renin production by baculovirus-infected Sf-9 cells and inhibition by excessive 

processing. 

Takeshi Gotoh1, Hirono Awa1, Shouki Hikage1, Ken-Ichi Kikuchi1, and  

Saori Takahashi2 (1Akita University, 2Akita Research Institute of Food and 

Brewing) 

Expression of recombinant human (rh)-renin in Sf-9 insect cells using baculovirus 

vector system has advantageously led to the in situ production of active rh-renin by the 

action of intrinsic protease. However, the production active rh-renin has been gradually 

degraded in the same time by excessive proteolysis and decreased in a very late phase of the 

infection culture. The present study was addressed to characterize the protease (prorenin 

processing enzyme: PPE) responsible for the active rh-renin production and to inhibit the 

excessive degradation of the produced rh-renin, exploring a new possible application of the 

baculovirus vector system, which can synthesize mature proteins from expressed precursor 

proteins. The PPE was partially purified by three steps of column chromatography and 

revealed to have a molecular weight of 32 kDa and belong to the cysteine proteases. The 
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culture media of baculovirus-infected Sf-9 were supplemented with either protease inhibitors 

or BSA. The degradation of active rh-renin after the maximum accumulation was depressed 

in some extent by the supplementation of cysteine protease inhibitors. However, the 

processing from inactive rh-prorenin to active rh-renin was also depressed. On the contrary, 

the supplementation of BSA successfully inhibited the degradation of active rh-renin without 

affecting the processing from inactive rh-prorenin to active rh-renin. 
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Bioethanol production from various cellulosic biomasses using novel two step 

fermentation system.  

Bioethanol is an ideal fuel for transportation use since it is easily transported, charged to 

vehicles, and carried on board.  Lignocellulosic biomass sources, such as agricultural and 

forestry residues, the major portion of municipal solid waste, and ultimately energy crops, 

have the potential to act feedstock for the sustainable production of organic liquid fuels.  

7.6 million ton of forest residues were generated every year in Japan.  It is thus 

environmentally and economically significant to consider the production of ethanol using 

forest residues.  If forest residues could be efficiently used as raw materials for the 

production of bioethanol, a considerable reduction in costs would be possible. Although the 

discovery of xylose-fermenting yeasts has enhanced interest in the microbial conversion of 

renewable lignocellulosic resources to ethanol, various problems occurred in the 

development of an efficient fermentation: the main problem is that these yeast strains exhibit 

low ethanol-tolerance and low ethanol productivities from xylose, compared to those 

obtained from D-glucose with other microorganism.  We reported that the novel bioethanol 

production system using immobilized Saccharomyces cerevisiae  and Pichia stipitis from 

spent grain.  However, it was difficult to produce the high concentration of ethanol because 

of low ethanol-tolerance of Pichia stipitis.  To improve the efficiency of xylose 

fermentation, it is necessary to remo ve the ethanol from fermentation broth.   Recently, we 

isolated the novel yeast cell (SS 2-1) from decayed wood in Japanese mountain.  This strain 

can produce the bioethanol from xylose and glucose. This strain was identified as Pichia 

stipits by morphological, physiological and biochemical characterisation.  We developed 

the novel bioethanol production system using S. cerevisiae and SS2-1 from a mixture of 

glucose and xylose. Firstly, mixture of glucose and xylose was fermented by S. cerevisiae. 

When glucose was converted ethanol completely, the fermented broth was treated by 

gas-stripping method using CO2 gas in order to remove the bioethanol.  Secondly, the 

treated broth was fermented by SS2-1. When two-step fermentation system was cried out 

using a mixture of 140g/ L of glucose and 70 g/L of xylose, 58 g/L of ethanol was produced 

from glucose by S. cerevisiae.  In this case, theoretical yield was 82%.  Furthermore, 25 
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g/L of ethanol was produced from xylose by SS2-1 .  In this case, theoretical yield was 72%.  

Finally, 83.5 g/ L of bioethanol was obtained from a mixture of 140 g/ L of glucose and 70 

g/L of xylose.  Furthermore, Salix pet-susu was investigated using this novel ethanol 

production system.  Saccharified-liquid was obtained by anmonia-pretreatement and 

cellulase treatment method and this Saccharified-liquid contained 54 g/L of glucose and 17 

g/L of xylose. When ethanol production was done using novel production system, 32 g/L of 

ethanol was produced and theoretical yield was 87%.  
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Site-directed mutagenesis of bacterial D-aspartyl endopeptidase (paenidase)  

Satoru Nirasawa1, Saori Takahashi2 1 Japan International Research Center for 

Agricultural Sciences, 2 Akita Research Institute of Food and Brewing

Paenidase is the first microorganism-derived D-aspartyl endopeptidase that specifically 

recognizes an internal D-Asp residue to cleave [D-Asp]-X peptide bonds (S. Takahashi et al., 

J. Biochem. 139,197-202, 2006). In this study, the active site residues of paenidase were 

estimated by database searches and a molecular modeling, and mutated by PCR to investigate 

the structure and function of the enzyme. Amino acid sequence similarity was confirmed 

between paenidase and several penicillin binding proteins (PBP), with matches of 35-39% 

seen on a BLAST database search. In addition, paenidase was classified into peptidase 

family S12 based on a MEROPS database search. Family S12 contains serine-type 

D-Ala-D-Ala carboxypeptidases that have three active site residues (Ser, Lys and Tyr) in the 

motifs Ser-Xaa-Thr-Lys and Tyr-Xaa-Asn. These motifs were conserved in the primary 

structure of paenidase. Next, five mutants (S65A, S65C, K69A, K69I and Y149F) for the 

putative active site residues of the paenidase were constructed and expressed in E. coli cells, 

whereas they showed no peptidase activity. CD and fluorescence spectra of the mutants 

were identical with those of the wild type. These results indicate that these residues of the 

paenidase are essential for the enzyme activity. Moreover, two mutants (H111A and H276A) 

for the conserved residues of PBPs were constructed and showed the 

suc-[D-Asp]-MCA-hydrolysis activity. These results indicate that these residues are not 

essential for the enzyme activity. 
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Sf-9 cell derived aspartic protease, SAP
Sf-9 cDNA

vhpR (MOI) 1 pfu/cell , 28 6
SAP Pepstatin-aminohexyl Sepharose , DEAE-Sepharose Fast Flow

 Superdex-200 SAP
MOCAc-Gly-Lys-Pro-Ile-Leu-Phe*Phe-Arg-Leu-Lys (Dnp)-D-Arg-NH2 (*

) 37 , 328 nm
393 nm

SAP , SAP
, SAP

, ,
, SAP

SAP 6
Superdex-200 SAP SAP

SDS-PAGE 42 kDa
SAP  SAP N 25 ,
NH2-Phe-Leu-Arg-Val-Pro-Leu-Tyr-Arg-Met-Lys-Thr-Val-Arg-Lys-His-Phe-Gln-Glu-Val-Gl
y-Thr-Asp-Leu-Gln-Val BLAST SAP

D 72% , SAP
Sf-9

SAP pH 3.0 pH 3.0 SAP
Km Lineweaver-Burk 1μM SAP
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Transposon mutagenesis using a resident DNA transposon Crawler in Aspergillus 

oryzae

Hironobu Ogasawara1, Tsutomu Satoh2, Hiroshi Konno2, Yoji Hata3,

Saori Takahashi1, and Katsuya Gomi4

1 Akita Res. Inst. Food and Brewing, 2 Akita Konno Co. Ltd., 3Research 

Institute, Gekkeikan Sake Co. Ltd. 4 Graduate School of Agricultural Science, 

Tohoku University. 

An active DNA transposon  Crawler isolated from the genome of industrially important 

fungus Aspergillus oryzae transposes under extreme stress conditions.  The DNA 

sequencing surveys revealed that the Crawler element is widely distributed among A. oryzae

and A.sojae strains, which are commonly used in Japanese traditional fermentation 

manufacturing.  In the present study, we analyzed the relationship between various stress 

stimuli and inhibition of cryptic splicing of the Crawler mRNA by qRT-PCR to enhance the 

frequency of Crawler-mutagenesis in A. oryzae AOK139 strain.  Under the optimized stress 

conditions, in which conidiospores were treated in 20mM CuSO4 or 52 for 6hr, various 

phenotypic mutants different from parent AOK139 were isolated. Those exhibited white 

color in conidiospore, less number in spore formation, shortened aerial hyphae, thin colony 
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mat and so on.  DNA sequencing analyses of a white conidia mutant revealed that Crawler

newly inserted within a coding region of wA gene(polyketide synthetase) in reverse direction, 

which would cause wA deficiency.  The insertion occurred also at TA site with duplication 

according to the manner of Crawler transposition.  These results suggested that transposon 

mutagenesis using active Crawler is potentially valid to improve characteristics of A. oryzae

industrial strains. 
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Melanoma cell differentiation induced by lupeol separates into two 
stages: morphological and functional changes 
Kikumi Ogiwara and Keishi Hata 
Journal of Natural Med cines, 63 (3) 323-326, 2009
Online publication, 2009  2  13

Electron microscopic observation revealed that lupeol induced melanosome 
maturation in B16 2F2 mouse melanoma cells and we therefore studied the effects 
of lupeol on the intracellular events responsible for melanosomes transport. 
Incubation with lupeol for 8 h attenuated the actin stress fiber assembly in B16 
2F2 mouse melanoma cells, resulting in dendritic formation in the cells. Longer 
exposure to lupeol (48 h) increased the expression of tyrosinase, MITF (a specific 
transcription factor for tyrosinase), Rab27a, and myosin-Va, which are required 
for melanosome transport. 

HPLC analysis of lipoproteins in culture medium of hepatoma cells: 
an in vitro system for screening antihyperlipidemic drugs 
Mizuho Itoh , Yukie Abe, Yuka Iwama, Fumiko Kimura, Mayumi 

Satoh, Mayumi Shoji, Junichiro Takahashi, �en Toshima, Hiroki Sasaki, 
Kazuyuki Hiwatashi, and Keishi Hata 

Biotechnology Letter, 31 (3) 953-957, 2009 
Online publication, 2009  3  29

We isolated a HepG2-derived sub-clone (HepG2-Lipo), which possessed an 
increased lipoprotein synthesizing ability. HepG2-Lipo cells could secrete 
triglycerides (TG) and cholesterol at rates 9.4- and 6-fold higher, respectively, 
when compared to HepG2 cells. Real-time RT-PCR analysis revealed that the 
expression levels of sterol regulatory element binding protein-1c and -2 were 2.9- 
and 1.5-fold higher than in HepG2 cells. Furthermore, two apolipoprotein (apo) 
genes (apoA-1 and apoB-100) in HepG2-Lipo cells were expressed at 2.8- and 
1.9-fold higher levels when compared to those in parental cells. We examined the 
effects of two antihyperlipidemic agents on the lipoprotein profiles of HepG2- Lipo 
cells. Simvastatin at 5 µM selectively suppressed cholesterol secretion from 
HepG2-Lipo cells, and 500 µM fenofibrate inhibited both TG and cholesterol 
secretion from the cells. 
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Relations between bite parameters and rheological properties of solid 
foods with various textures 
Toru Takahashi, Fumiyo Hayakawa, Masanori Kumagai, Yoshinobu 
Akiyama, and Kaoru Kohyama 
Journal of Food Engineering, 95, 400-409 (2009) 

209 5 31

This study clarified relations between human bite parameters, mechanical properties, 
and sensory-determined ease of chewing for foods. As samples, 11 foods were used. A 
multiple-point sheet sensor measured human bite pressure between the molars during the first 
chew. Results were compared with those obtained using a universal testing machine. Four 
categories were determined based on bite curve shapes and the bite force magnitude measured 
from humans. Maximum bite force, contact area at maximum peak, and maximum bite 
pressure and impulse varied for each sample among subject, but no significance of time at the 
maximum peak was found. The first chew impulse and work in compression tests showed a 
linear relation. Sensory evaluation revealed optimum correlation between the impulse during 
the first bite and ease of chewing. Ease of chewing was assessed during the first chew because 
the bite impulse showed higher correlation than the maximum bite force and pressure.

Crawler, a novel Tc1/mariner-type transposable element in 
Aspergillus oryzae transposes under stress conditions.  

Hironobu Ogasawara, Hiroshi Obata, Yoji Hata, Saori Takahashi, 
and Katsuya Gomi 
Fungal Genetics and Biology, (6-7), 46, 441-449 (2009) 

2009 6 1
A novel active transposable element, designated Crawler, has been isolated 

from an industrial strain (OSI1013) of Aspergillus oryzae as an insertion sequence 
within the niaD gene encoding nitrate reductase. It is 1290 bp in length with 
imperfect terminal inverted repeats of 28 bp and is flanked by 2 bp (TA) target 
site duplications. It contains an open reading frame with no introns that encodes a 
putative transposase (AotA) of 357 amino acid residues, which is highly 
homologous to the transposase existing in impala, a member of Tc1/mariner
superfamily class II DNA transposon from Fusarium oxysporum. Southern blot 
analysis revealed that the OSI1013 strain has multiple copies (at least 16) of the 
element in the genome. Transcription of Crawler occurred under standard growth 
conditions, and was up-regulated in the presence of CuSO4 or by heat shock at 
42 °C. Moreover, transposition events of Crawler induced by various stress 
treatments were observed by transposon trapping, in which crnA and niaD genes 
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were used as targets for insertion of the element. The excision analysis of Crawler
inserted within promoter regions of the crnA gene revealed that CuSO4 stress and 
heat shock treatment for conidia were most effective on its excision/transposition, 
and that acidic environment, oxidative stress, and UV irradiation also slightly 
induced transposition. To our knowledge, this is the first study reporting the 
observation of active transpositions of a resident class II transposon under 
various stress conditions in filamentous fungi. 

Lupeol reduces triglyceride and cholesterol synthesis in human 
hepatoma cells 

Mizuho Itoh, Kazuyuki Hiwatashi, Yukie Abe, Fumiko Kimura, Gen 
Toshima, Junichiro Takahashi, Hiroki Sasaki, and Keishi Hata 
Phyochemistry Letters, 2 (4) 953-957, 2009 

Online publication, 2009  6  26
Lupeol suppressed triglyceride and cholesterol secretion from HepG2-Lipo 

human hepatoma cells in a dose-dependent manner. Quantitative real-time 
RT-PCR analysis demonstrated that lupeol inhibited the expressions of sterol 
regulatory element-binding protein-1c and -2, fatty acid synthase, 3-hydroxy-3- 
methylglutaryl-Coenzyme A synthetase-1, and farnesyl-diphosphate farnesyl 
transferase-1, which are required for lipid synthesis in HepG2-Lipo cells. 
Furthermore, lupeol markedly inhibited apolipoproteinB-100 and microsomal 
triglyceride transfer protein in cells at the mRNA level. These results suggest that 
lupeol lowers lipid secretion from HepG2-Lipo cells by attenuating synthesis 
within the cells. 

Differentiation-inducing activities by lupane triterpenes from 
Lactuca indica on a mouse melanoma cell line 

Keishi Hata, Toshiyuki Mukaiyama, Noriyuki Tsu�imura, Yusuke 
Sato, Yasuyuki Kosaka, Ken�i Sakamoto, and Kazuyuki Hori 
Animal Cell Technology: Basic & Applied Aspects, 15, 279-285, 2008 

Online publication, 2009  8  1
We isolated 4 lupane triterpenes as differentiation-inducing agents on B16 

2F2 melanoma cells from Lactuca indica. In the study of structure-activity 
relationships, the differences of the lupane skeleton at C-3 played a key role in 
their melanogenic activities. SB203580, a selective inhibitor of p38 MAPK, 
completely blocked the melanogenesis of B16 2F2 cells induced by lupeol (1), a 
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lupane triterpene. Western blot analysis revealed that 1 transiently activated p38 
MAPK. Furthermore, 1 was found to induce dendritic formation, a morphological 
indicator of B16 2F2 cell differentiation. 1 attenuated actin fiber assembly in B16 
2F2 cells, and this attenuation caused dendrite outgrowths of the cells. SB203580 
blocked the induction of tyrosinase by 1, but did not block the rearrangement of 
actin cytoskeleton in B16 2F2 cells stimulated with 1.

Anti-melanogenic activity of ergosterol peroxide from Ganoderma 
lucidum on a mouse melanoma cell line 
Toshiyuki Mukaiyama, Noriyuki Tsujimura, Shoko Otaka, Yasuyuki 
Kosaka, Keishi Hata, Kazuyuki Hori, and Kenji Sakamoto 
Animal Cell Technology: Basic & Applied Aspects, 15, 273-277, 2008 

Online publication, 2009  8  1
MeOH extracts of Ganoderma lucidum showed an inhibitory effect on 

melanin biosynthesis of a mouse melanoma cell line, B16 10F7. We isolated an 
active compound from the extract. Physical and chemical data of the active 
compound were identical to those of ergosterol peroxide. Ergosterol peroxide 
decreased melanin pigment accumulation over 1 μg/ml by the suppression of 
melanogenic enzyme in B16 10F7 cells. However, ergosterol, a typical steroid in 
mushrooms, did not show a marked inhibitory effect on B16 10F7 cell 
melanogenesis at the same concentrations. 
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Carvacrol, a component of thyme oil, activates PPARα and γand suppress 
COX-2 expression
Mariko Hotta, Rieko Nakata, Michiko Katsukawa, Kazuyuki Hori, 

            Saori Takahashi, and Hiroyasu Inoue 
Journal of Lipid Research, 51, 132-139 (2010) 

2010 1 15

Cyclooxygenase-2 (COX-2), the rate-limiting enzyme in prostaglandin biosynthesis, 
plays a key role in inflammation and circulatory homeostasis. Peroxisome 
proliferator-activated receptors (PPARs) are ligand-dependent superfamily and are involved in 
the control of COX-2 expression, and vice versa. Here, we show that COX-2 promoter 
activity was suppressed by essential oil derived from thyme, clove, rose, eucalyptus, fennel, 
and bergamot in cell based transfection assays using bovine arterial endothelial cells. 
Moreover, from thyme oil, we identified carvacrol as a major component of the suppressor of 
COX-2 expression and an activator of PPARαand γ.

Prorenin processing enzyme (PPE) produced by baculovirus-infected Sf-9 
insect cells 
Takeshi Gotoh, Hirono Awa, Ken-Ichi Kikuchi, Satoru Nirasawa, and  
Saori Takahashi
Bioscience Biotechnology and Biochemistry, 74, 370-374 (2010) 

2010 2 23

Infection cultures of Spodoptera frugiperda (Sf-9) insect cells with a recombinant 
baculovirus, vhpR, carrying human preprorenin cDNA in the polyhedorin locus of 
Autographa californica multiple nuclear polyhedrosis virus (AcMNPV), the expressed 
inactive recombinant human (rh)-prorenin is reported to be proteolytically processed to yield 
active rh-renin in the very late phase of culture (Takahashi et al. Biosci. Biotechnol. Biochem., 
71, 2610-2613 (2007)). To identify the enzyme that catalyzes the processing of rh-prorenin, 
referred to as prorenin processing enzyme (PPE), we purified PPE from virus-infected Sf-9 
culture supernatant by the use of an internally quenched fluorescent substrate for PPE. The 
32-kDa protein band agreed well with PPE activity on the final Mono Q FPLC. By N-terminal 
amino acid sequence analysis, the protein was revealed to be a cysteine protease encoded by 
the AcMNPV gene. 
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