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Table 1 Compositions and food intake of experimental 
diets based on the high-fat diet.

Ingredients (g/ 100g) C HW EtOH
Casein 24.50 24.01 24.01
Egg white 5.00 4.90 4.90
L-Cystine 0.43 0.42 0.42
Beef tallow 15.88 15.56 15.56
Safflower oil 20.00 19.60 19.60
Cellulose 5.50 5.39 5.39
Maltodextrin 8.25 8.09 8.09
Lactose 6.93 6.79 6.79
Sucrose 6.75 6.62 6.62
Vitamin mix (AIN-93) 1.40 1.37 1.37
Mineral mix (AIN-93G) 5.00 4.90 4.90
Choline bitartrate 0.36 0.35 0.35
tert-Butylhydoroquinone 0.002 0.002 0.002
Hot water extract of Yamabushitake 2.00
EtOH extract of Yamabushitake 2.00

Actual compositions (g/100g)
Moisture 6.1 5.0 7.6
Protein 25.4 26.3 26.6
Lipid 32.7 31.2 29.3
Ash 3.6 3.9 3.7
Carbohydrate 32.2 33.6 32.8
Dietary fiber 5.5 5.8 5.5

Food intake (g/d) 2.56 2.37 2.52
C, control diet; HW, hot water extract diet; EtOH, ethanol extract diet
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Fig. 2  Effect of experimental diets on body weight 
gain in mice fed a high-fat diet.  Symbols indicate 
control diet group (C, open circle), hot water extract 
diet group (HW, closed square), and ethanol extract 
diet group (EtOH, closed triangle).  Values are 
means with standard errors, depicted by vertical bars 
(six mice per group).  Mean values were 
significantly different from those of the control 
group: *P < 0.05; **P < 0.01.
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Fig. 3  Metabolic integration by PPARs. The three 
PPAR isoforms regulate lipid and glucose
homeostasis through their coordinated activities in 
liver, muscle and adipose tissue.
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Table 2 Effect of experimental diets on the tissue weight and the biochemical parameters in mice fed a 
high-fat diet.

Mean SEM Mean SEM Mean SEM

Liver (mg) 1485 87 1170* 62 1183* 89
(mg/ 100g BW) 4180 182 3582 109 3793 189

Mesenteric adipose tissue (mg) 1056 76 714* 73 649* 79
(mg/ 100g BW) 2968 165 2173* 158 2067* 202

Epididymal adipose tissue (mg) 846 39 721 33 698 37
(mg/ 100g BW) 2387 89 2215 83 2243 72

Triglyceride (mg/ dL) 122.5 7.7 112.7* 3.2 89.3** 7.6
Total cholesterol (mg/ dL) 176.2 5.5 156.3 6.6 162.2 8.3
HDL cholesterol (mg/ dL) 107.0 1.6 104.8 2.0 107.7 1.6
LDL cholesterol (mg/ dL) 44.7 4.0 29.2 4.5 36.8 6.2
NEFA (mEq/ L) 1.4 0.1 1.5 0.1 1.2 0.1
Glucose (mg/ dL) 269.5 8.1 210.7* 8.1 225.2 14.8
AST (U/ L) 141.8 10.5 129.7 12.2 167.0 22.4
ALT (U/ L) 50.2 5.2 36.8 1.9 36.4 5.1
Adiponectin (μg/ ml) 20.9 1.0 22.9 1.8 23.5 2.7
Leptin (ng/ ml) 74.8 4.4 60.7 13.0 43.0 10.0

Triglyceride (mg/ g liver) 160.2 12.2 112.5* 11.8 98.1** 15.4
Total cholesterol (mg/ g liver) 3.6 0.2 3.9 0.3 3.4 0.2
Phospholipid (mg/ g liver) 14.3 0.4 15.3 0.3 16.3** 0.2

EtOH

Tissue weight

Serum

C HW

Liver

C, control diet; HW, hot water extract diet; EtOH, ethanol extract diet; NEFA, nonesterified fatty acid; AST, aspartate aminotransferase; 
ALT, alanine aminotransferase. Mean values with standard errors for six mice per group. Mean values were significantly different from 
those of C: *P < 0.05, **P < 0.01
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Fig. 4  Dose-response curve of Yamabushitake 
extracts for PPAR agonist.  PPAR agonist 
activity was measured by the PPAR /Coactivator
Ligand Assay System.  Wy14643, a selective 
PPAR agonist, was used as positive control.  
Relative activity is shown, with the maximum 
activity of Wy14643 as 100%.  Symbols indicate 
Wy14643 (open circle), EtOH extract (EtOH, closed 
triangle), and hot water extract (HW, closed square).  
Values are the means of duplicate analysis.
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Fig. 5  Effects of experimental diets on mRNA 
expression of PPAR (A), its regulating genes (B), 
and other lipid metabolic genes (C) in the liver. 
mRNA levels were analyzed by quantitative RT-
PCR, the amount of mRNA normalized with -
actin mRNA as endogenous control. Columns 
indicate the control diet group (C, open column), 
and the ethanol extract diet group (EtOH, closed 
column).  Values are means, and standard errors are 
depicted by vertical bars (six mice per group).  Mean 
values were significantly different from those of the 
control group: *P < 0.05; **P < 0.01.  Ppara, 
peroxisome proliferator-activated receptor 
(PPAR ); Apoa1, apo A-I; Lpl, lipoprotein lipase; 
Slc27a1, fatty acid transport protein 1; Slc27a4, fatty 
acid transport protein 4; Acsl1, acyl-CoA synthetase
long-chain family member 1; Acox1, palmitoyl acyl-
CoA oxidase 1; Acadm, acyl-CoA dehydrogenase, 
medium chain; Acadl, acyl-CoA dehydrogenase, 
long-chain; Srebf1, sterol regulatory element 
binding factor 1; Fasn, fatty acid synthase; Acaca, 
acetyl-CoA carboxylase .
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Fig. 5  Effects of experimental diets on mRNA 
expression of PPAR (A), its regulating genes (B), 
and other lipid metabolic genes (C) in the liver. 
mRNA levels were analyzed by quantitative RT-
PCR, the amount of mRNA normalized with -
actin mRNA as endogenous control. Columns 
indicate the control diet group (C, open column), 
and the ethanol extract diet group (EtOH, closed 
column).  Values are means, and standard errors are 
depicted by vertical bars (six mice per group).  Mean 
values were significantly different from those of the 
control group: *P < 0.05; **P < 0.01.  Ppara, 
peroxisome proliferator-activated receptor 
(PPAR ); Apoa1, apo A-I; Lpl, lipoprotein lipase; 
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Fig. 6  Effect of oral Yamabushitake administration 
on plasma triglyceride in mild hypertriglyceridemic
men. Symbols indicate placebo group (open circle) 
and Yamabushitake group (closed square). Values 
are means, and standard errors are depicted by 
vertical bars (10 or 11 men per group).  Mean values 
were significantly different from those of the zero 
week: *P < 0.05.
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Table 3 Effect of oral Yamabushitake 
administration on physical parameters, blood 
pressure, and blood parameters in mild 
hypertriglyceridemic men.

Mean SEM Mean SEM Mean SEM
P 55.1 2.2 55.6 2.1 55.3 2.1

HE 52.8 2.2 53.1 2.1 52.8 2.3
P 21.2 2.4 20.8 2.5 20.5 2.4

HE 15.9 2.6 15.5 2.6 15.7 2.7
P 79.5 4.0 79.5 3.9 78.9 3.9

HE 71.6 4.3 71.6 4.3 71.4 4.5
P 26.2 1.8 25.6 1.8 25.4 1.8

HE 21.1 2.3 20.5 2.4 20.8 2.6
P 27.2 1.2 27.3 1.2 27.1 1.2

HE 24.0 1.3 24.1 1.3 24.0 1.4
P 114 4.2 118 5.4

HE 117 5.1 119 6.0
P 69 2.4 72 3.6

HE 73 4.7 77 5.1
P 65.7 1.9 69.6 3.1

HE 70.5 1.8 71.2 2.8
P 6766 517 6685 569 6775 557

HE 6907 384 7429 1100 7121 416
P 520 9.3 517 9.6 520 8.1

HE 505 5.1 503 8.5 506 6.6
P 15.7 0.2 15.7 0.2 15.8 0.2

HE 15.2 0.3 15.1 0.3 15.3 0.3
P 46.7 0.7 46.4 0.7 46.9 0.7

HE 45.6 0.6 45.3 0.6 45.4 0.5
P 89.8 1.1 89.8 1.3 90.4 1.4

HE 90.3 0.9 90.1 0.9 89.8 0.9
P 30.3 0.4 30.4 0.4 30.5 0.4

HE 30.1 0.3 30.1 0.4 30.3 0.5
P 33.7 0.3 33.8 0.3 33.8 0.3

HE 33.4 0.2 33.4 0.3 33.7 0.4
P 23.3 1.4 23.9 1.3 24.7 * 1.4

HE 26.3 1.3 26.5 1.6 26.5 1.4
P 222 8 210 9 210 9

HE 218 7 219 11 218 11
P 198 17 211 44 148 18

HE 193 11 135 * 14 174 18
P 139 11 130 10 140 10

HE 143 8 150 9 147 9
P 46.7 2.6 47.0 3.0 47.9 2.7

HE 49.6 2.0 51.0 2.5 48.1 2.8
P 12.4 0.8 11.2 0.6 13.0 0.7

HE 14.1 1.2 13.5 # 0.9 13.0 0.8
P 0.81 0.02 0.82 0.02 0.83 0.03

HE 0.75 0.04 0.75 0.04 0.76 0.04
P 7.05 0.31 6.75 0.32 6.61 0.29

HE 6.17 0.52 5.80 0.37 6.00 0.43
P 25.5 2.5 22.9 1.7 23.7 2.0

HE 24.4 2.9 24.2 3.2 21.0 1.7
P 36.2 4.5 31.0 * 3.4 30.0 ** 3.8

HE 31.3 6.5 31.9 7.3 25.8 4.6
P 53.8 6.4 48.3 * 6.0 49.5 6.8

HE 39.7 7.4 40.3 9.3 32.8 5.2
P 96.5 2.7 98.5 2.5 94.5 2.4

HE 101 2 97.6 2.8 96.0 2.7
P 0.60 0.07 0.57 0.07 0.59 0.05

HE 0.43 0.05 0.45 0.06 0.58 0.06
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Body weight kg
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AST U/L
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Glucose mg/dL

Week 0 Week 4 Week 8

Table 3 Effect of oral Yamabushitake 
administration on physical parameters, blood 
pressure, and blood parameters in mild 
hypertriglyceridemic men.

Mean SEM Mean SEM Mean SEM
P 55.1 2.2 55.6 2.1 55.3 2.1

HE 52.8 2.2 53.1 2.1 52.8 2.3
P 21.2 2.4 20.8 2.5 20.5 2.4

HE 15.9 2.6 15.5 2.6 15.7 2.7
P 79.5 4.0 79.5 3.9 78.9 3.9

HE 71.6 4.3 71.6 4.3 71.4 4.5
P 26.2 1.8 25.6 1.8 25.4 1.8

HE 21.1 2.3 20.5 2.4 20.8 2.6
P 27.2 1.2 27.3 1.2 27.1 1.2

HE 24.0 1.3 24.1 1.3 24.0 1.4
P 114 4.2 118 5.4

HE 117 5.1 119 6.0
P 69 2.4 72 3.6

HE 73 4.7 77 5.1
P 65.7 1.9 69.6 3.1

HE 70.5 1.8 71.2 2.8
P 6766 517 6685 569 6775 557

HE 6907 384 7429 1100 7121 416
P 520 9.3 517 9.6 520 8.1

HE 505 5.1 503 8.5 506 6.6
P 15.7 0.2 15.7 0.2 15.8 0.2

HE 15.2 0.3 15.1 0.3 15.3 0.3
P 46.7 0.7 46.4 0.7 46.9 0.7

HE 45.6 0.6 45.3 0.6 45.4 0.5
P 89.8 1.1 89.8 1.3 90.4 1.4

HE 90.3 0.9 90.1 0.9 89.8 0.9
P 30.3 0.4 30.4 0.4 30.5 0.4

HE 30.1 0.3 30.1 0.4 30.3 0.5
P 33.7 0.3 33.8 0.3 33.8 0.3

HE 33.4 0.2 33.4 0.3 33.7 0.4
P 23.3 1.4 23.9 1.3 24.7 * 1.4

HE 26.3 1.3 26.5 1.6 26.5 1.4
P 222 8 210 9 210 9

HE 218 7 219 11 218 11
P 198 17 211 44 148 18

HE 193 11 135 * 14 174 18
P 139 11 130 10 140 10

HE 143 8 150 9 147 9
P 46.7 2.6 47.0 3.0 47.9 2.7

HE 49.6 2.0 51.0 2.5 48.1 2.8
P 12.4 0.8 11.2 0.6 13.0 0.7

HE 14.1 1.2 13.5 # 0.9 13.0 0.8
P 0.81 0.02 0.82 0.02 0.83 0.03

HE 0.75 0.04 0.75 0.04 0.76 0.04
P 7.05 0.31 6.75 0.32 6.61 0.29

HE 6.17 0.52 5.80 0.37 6.00 0.43
P 25.5 2.5 22.9 1.7 23.7 2.0

HE 24.4 2.9 24.2 3.2 21.0 1.7
P 36.2 4.5 31.0 * 3.4 30.0 ** 3.8

HE 31.3 6.5 31.9 7.3 25.8 4.6
P 53.8 6.4 48.3 * 6.0 49.5 6.8

HE 39.7 7.4 40.3 9.3 32.8 5.2
P 96.5 2.7 98.5 2.5 94.5 2.4

HE 101 2 97.6 2.8 96.0 2.7
P 0.60 0.07 0.57 0.07 0.59 0.05

HE 0.43 0.05 0.45 0.06 0.58 0.06

Fat mass kg

 Muscle mass kg

Percentage of body fat %

Body weight kg

SBP mmHg

Body mass index

pulse /min

DBP mmHg

Red blood cell ×104/�L

White blood cell /�L

 Hematocrit %

Hemoglobin g/dL

MCH pg

MCV fL

Platelet ×104/�L

MCHC %

Triglyceride mg/dL

Total cholesterol mg/dL

HDL cholesterol mg/dL

LDL cholesterol mg/dL

Blood urea nitrogen mg/dL

Creatinine mg/dL

Uric acid mg/dL

AST U/L

ALT U/L

�-GT U/L

NEFA mEq/L

Glucose mg/dL

Week 0 Week 4 Week 8

－ 48 －



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

－ 49 －



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9 Chemical structure of 
soyasaponin I.
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Fig. 10 Inhibition of renin activity by soybean 
saponin. Relative activity is shown as a percentage 
of renin activity without soybean saponin. Values 
are the mean of triplicate analysis. 
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Fig. 10 Inhibition of renin activity by soybean 
saponin. Relative activity is shown as a percentage 
of renin activity without soybean saponin. Values 
are the mean of triplicate analysis. 
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Fig. 11 Effect of oral soybean saponin 
administration on change in systolic blood pressure 
in SHR. Symbols indicate control group (open 
circle) and saponin group (closed square). Values 
are means, and standard errors are depicted by 
vertical bars (9 rats per group). Mean values were 
significantly different from those of the control 
group: *P < 0.05; **P < 0.01.
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Fig. 11 Effect of oral soybean saponin 
administration on change in systolic blood pressure 
in SHR. Symbols indicate control group (open 
circle) and saponin group (closed square). Values 
are means, and standard errors are depicted by 
vertical bars (9 rats per group). Mean values were 
significantly different from those of the control 
group: *P < 0.05; **P < 0.01.
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Mean SEM Mean SEM

Heart (g) 1.43 0.03 1.47 0.04
(g/ 100g BW) 0.42 0.01 0.43 0.01

Liver (g) 10.83 0.17 10.92 0.12
(g/ 100g BW) 3.18 0.03 3.22 0.02

Kidney (left) (g) 1.46 0.03 1.40 0.03
(g/ 100g BW) 0.43 0.01 0.41 0.01

Kidney (right) (g) 1.34 0.02 1.35 0.02
(g/ 100g BW) 0.40 0.00 0.40 0.01

TG (mg/ dL) 54.0 6.6 52.7 3.6
TC (mg/ dL) 67.6 3.0 62.1 3.2
HDL-C (mg/ dL) 38.8 2.5 38.9 2.2
LDL-C (mg/ dL) 18.0 1.5 12.7 ** 1.5
Glucose (mg/ dL) 151.1 4.7 158.4 11.5
AST (U/ L) 79.9 7.5 54.6 ** 2.0
ALT (U/ L) 47.1 2.7 38.6 * 1.7
BUN (mg/ dL) 24.1 0.6 20.6 ** 0.8

Tissue weight

Plasma biochemical parameters

Control Soybean saponin

Table 4 Effect of oral soybean saponin administration on the tissue weight 
and the plasma parameters in SHR.

BW, body weight; TG, triglyceride; TC, total cholesterol; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; AST, aspartate 
aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen. Mean 
values with their standard errors for 9 rats per group. Mean values were significantly 
different from those of the control: *P < 0.05, **P < 0.01.
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Table 4 Effect of oral soybean saponin administration on the tissue weight 
and the plasma parameters in SHR.

BW, body weight; TG, triglyceride; TC, total cholesterol; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; AST, aspartate 
aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen. Mean 
values with their standard errors for 9 rats per group. Mean values were significantly 
different from those of the control: *P < 0.05, **P < 0.01.
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Biochemical Engineering Journal, 43, 216-220 (2009), 5) Gotoh T. et al. Journal of Chemical Engineering 
of Japan, in press 
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Study on evaluation of food by ERP �P300 in the case while changing the number of displayed 

pictures corresponding to each opinion� 

�Tomohiro Honma* Motoshi Tanaka* Hiroshi Inoue* Yoshitsugu Niiyama*  

Takahashi Toru** Masanori Kumagai** Yoshinobu Akiyama*** 

*Akita University **Akita Research Institute for Food and Brewing ***Akita Prefectural University  

1. ERP P300 
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Expression and characterization of chitinase produced by Baculovirus(AcMNPV)-infected Sf-9 insect 

cell expression system. 

Mamiko Mizuhara, Takeshi Gotoh*, Saori Takahashi**, Tamo Fukamizo 

Department of Advanced Bioscience, Kinki University, 3327-204 Nakamachi, Nara 631-8505, Japan 

E-mail:fukamizo@nara.kindai.ac.jp 

Baculovirus(AcMNPV)-infected Sf-9 cells produced chitinase in the late stage of cultivation. The 

chitinase was purified nearly homogeneity by single step pepstatin-aminohexyl-Sepharose column 

chromatography. The purified chitinase showed single protein band on SDS-PAGE with the weight of 

65,000. The N-terminal sequence of the enzyme was identical to chitinase from AcMNPV gene.  The 

enzyme was found to hydrolyze the second glycosidic linkage of (GlcNAc)6 producing (GlcNAc)2 and 

(GlcNAc)4.  The transglycosylation products were also detected in the reaction mixture of the 

oligosaccharide substrates.  The mode of action of the AcMNPV chitinase was similar to that of bacterial 

and fungal family GH-18 chitinases. 

, AcMNPV

AcMNPV AcMNPV-Chi

AcMNPV-Chi

HPLC (GlcNAc)6

(GlcNAc)2 (GlcNAc)4 MALDI-TOF-MASS

Family GH-18
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Lupeol reduces lipid synthesis in adipocyte and hepatocyte 

Keishi Hata1 , Junichiro Takahashi2 
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1Akita Research Institute for Food & Brewing (ARIF), Akita, 010-1623, Japan,  
2Skylight Biotech. Inc., Akita, 010-0911, Japan 

Lupeol, a lupane triterpenes is widely distributed in plant kingdom. In our previous study, lupeol was 

found to suppress the accumulation of visceral adipose tissue by normalizing the serum lipoprotein profiles 

in high fat-diet fed mice. In the present study, we studied the effects of lupeol on lipid synthesis in 

adipocyte and hepatocyte. 

Lupeol inhibited the TG accumulation in mature adipocytes. 3T3-L1 cell differentiation is regulated by 

some transcription factors such as C/EBP-�, and adipogenic enzymes were up-regulated as downstream 

effectors of these transcription factors in cell differentiation. Lupeol significantly attenuated adipogenic 

transcription factors and enzymes such as C/EBP-� and FAS, at mRNA level in mature 3T3-L1 cells. 

Lupeol inhibited both TG and cholesterol secretion from HepG2 cells without affecting cell viability. We 

examined whether lupeol affects the expression of various genes required for TG and cholesterol synthesis 

in HepG2 cells. As the results, lupeol markedly reduced the lipogenic and cholesterologenic transcription 

factors and enzymes in HepG2. Furthermore, lupeol attenuated the gene expression of apoB-100; however, 

the suppression of apoA-1 in HepG2 cells by lupeol was weak. 
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1. Takahashi, S., et al. Biosci. Biotechnol. Biochem., 71, 2610-2613 (2007) 

2. Takahashi, S., et al. ibid., 72, 3232-3236 (2008) 

3. Gotoh, T., et al. ibid., 74, 370-374 (2010) 
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Protein isoasparatyl methyltransferase gene knock down induced human alveolar epithelial to 

mesenchymal cell transition through endoplasmic reticulum stress  

 1  2  3  1  4  5 
2  

3 4 5  

Background: A mechanism of epithelial-mesenchymal cell transition (EMT) is potently involved in lung 

fibrosis. However, pathological findings from lung fibrosis in animal model were not completely 

compatible with pathological findings from IPF patients. Proteins in the cells were modified with 

isomerization of L-asparatic acid under aging, UV stress, oxidative stress, chemical compounds. These 

proteins undergo strutual change resulting in accumulatin of nonfunctional proteins in endoplasmic 

reticulum(ER). Some of these proteins, however, are recoverd by protein isoasparatyl methyltransferase 

(PCMT1) to maintain protein structure and functions.Methods: For elucidation of the function of PCMT1 

enzyme, A549 cells were transfected to inhibit PCMT1 gene expression utilizing PCMT1 shRNA vector. 

EMT was evaluated by morphological and biochemical analysis with investigating expression of Vimentin, 

E-cadherin, GRP78, GRP94, and HSC70. Differential proteomic analysis was performed by 2 dimentional 
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eletcrophoresis follwed by analysis and identification with TOF-MS or MS/MS analysis.Results: A549 

cells with PCMT1 knockdown indicates EMT evaluated by upregulation of vimentin and down regulation 

of E-cadherin,. Cells that had undergone EMT showed enhanced expression of ER stress marker protein 

GRP78. Furthermore, proteomic analysis identified downregulated proteins including GRP94 and HSC70 

and ALDH1A1 that is important enzyme for synthesizing retinoic acid.Conclusion: Our study showed that 

knockdown of PCMT1 expression induced A549 alveolar epithelial cells to undergo EMT through ER 

stress. Our data represent the novel mechanism of EMT in lung epithelial cells. 
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The 26th Fungal Genetics Conference (FGC26) 
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Exploratory survey for potential transposable elements in  

Aspergillus oryzae by a stress-fluctuation cDNA browser. 

Hironobu Ogasawara1, Saori Takahashi1, and Katsuya Gomi2 

 1 Akita Res. Inst. Food and Brewing,  
2 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 [1]. The mRNA analysis of Crawler in the 

conidiospores revealed that cryptic splicing and premature polyadenylation of the mRNA occurred under 

the normal culture condition.  The increasing in mature mRNA molecules was caused by stress treatment 

of CuSO4 or heat shock, which could stimulate the transposition events allowing the full-length and active 
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transposase to be produced.  

In this study, we carried out direct high-throughput paired-end RNA sequencing to construct a 

stress-fluctuation cDNA browser with DOGAN-DB to survey exogenous or transposon-like genes such as 

Crawler in A. oryzae.  With comparison of expression pattern under extreme stress condition (CuSO4) to 

the normal condition, several novel transcripts with open reading frames were identified in intergenic 

regions, where none of genes have been annotated in DOGAN-DB.  Full length of DNA sequences 

encoding transposable elements were frequently identified.  Among them, a novel transposable element 

homologous to Tan1 from A. niger was identified and tentatively designated AoTan1 that shows multiple 

characteristics of class II transposon.  The elements are present as multiple copies in the genome of the 

RIB40 strain, suggesting that AoTan1 is also expected to show a transposition activity. 

   1)H. Ogasawara et al. Fungal Genet. Biol. , 46, 441-449 (2009) 
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1)  Inhibition of human renin activity by saponins. 

 Saori Takahashi, Kazuyuki Hori, Mika Hokari, Takeshi Gotoh, and Toshihiro Sugiyama 

Biomedical Research, 31(2), 155-159, 2010 

 2010  4 1  

Renin is the most important enzyme in the renin-angiotensin system. Our previous study led to the 

identification of soyasaponin I, the first renin inhibitor isolated from soybean. In the present study, the 

effects of saponins and sapogenols on human renin activities were investigated. Soyasaponins I and II, 

glycyrrhizin, monoglucuronyl glycyrrhetic acid (MGGA), chikusetsusaponin IV, and Kochia scoparia fruit 

saponins (momordins) were found to inhibit renin activity. On the other hand, sapogenols (soyasapogenol B 

and glycyrrhetic acid), saikosaponins b2 and c, and ginsenoside Rb1 had no effects on renin activity. These 

results clearly indicate that the 3-O-�-D-glucopyranosiduronic moiety in saponins (glucuronide saponin) is 

essential for renin inhibition. 

 

 

 

2)  Active human renin production using baculovirus expression vector system:  

An effective method for preventing excessive proteolytic degradation of  

recombinant proteins. 

 Takeshi Gotoh, Ken-Ichi Kikuchi, and Saori Takahashi 

 Journal of Chemical Engineering of Japan, 43(7), 603-607, 2010 

 2010  7 20  

 Recombinant human (rh)-prorenin using the baculovirus expression vector system (BEVS) is 

processed in situ to produce active rh-renin. However, rh-renin is significantly degraded during very late 

stage of the infection. This study aims at preventing excess degradation of recombinant proteins in the 

BEVS. Culture media of baculovirus-infected Sf-9 insect cells are supplement with either protease 

inhibitors or bovine serum albumin (BSA) at various time points post infection. Although the degradation 

of active rh-renin is suppressed by cysteine protease inhibitors, proteolytic activation of rh-prorenin into 

active rh-renin is also inhibited concurrently, and the yield of active rh-renin is decreased. On the contrary, 

BSA supplementation during late stage of the infection is useful for preventing the degradation of active 

rh-renin without affecting the proteolytic activation. This indicates that addition of proteins to culture 

media at specific time points post infection is a simple and effective method for suppressing the 

degradation of recombinant proteins expressed by the BEVS.  
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3)  Yamabushitake mushroom (Hericium erinaceus) improved lipid metabolism 

 in mice fed a high-fat diet 

Kazuyuki Hiwatashi, Yasuyuki Kosaka, Nao Suzuki, Keishi Hata, Toshiyuki Mukaiyama, Kenji 

Sakamoto, Hitoshi Shirakawa, and Michio Komai 

Bioscience, Biotechnology, and Biochemistry, 74(7), 1447-1451, 2010 

 2010 7 23  

The effects of dietary Yamabushitake mushroom (Hericium erinaceus) on lipid metabolism were 

examined. C57BL/6J mice were fed a high-fat diet containing hot-water extract (HW-E) and an ethanol 

extract (EtOH-E) of Yamabushitake mushroom. Administration of HW-E or EtOH-E with a high-fat diet for 

28 d resulted in a significant decrease in body weight gain, fat weight, and serum and hepatic 

triacylglycerol levels. Our in vitro experiments indicated that EtOH-E acts as an agonist of peroxisome 

proliferator-activated receptor � (PPAR�). Quantitative analyses of hepatic mRNA levels revealed that 

EtOH-E administration resulted in up-regulation of mRNA for a number of PPAR�-regulating genes in 

spite of the fact that the gene expression of PPAR� did not change. These results suggest that EtOH-E 

improves lipid metabolism in mice fed a high-fat diet, and that these effects were mediated by modulation 

of lipid metabolic gene expression, at least in part via activation of PPAR�. 

 

 

 

 

4) The occurrence of renin inhibitor in rice: Isolation, identification, and structure-  

function relationship. 

 Saori Takahashi, Tetsuo Tokiwano, Keishi Hata, Ikuko Kodama, Mika Hokari,  

Nao Suzuki, Yuko Yoshizawa, and Takeshi Gotoh 

 Bioscience, Biotechnology, and Biochemistry, 74(8), 1713-1715,  (2010) 

 2010  8 23  

We found renin inhibitory activity in rice. The physico-chemical data on the isolated inhibitor were 

identical to those of oleic acid and linoleic acid. Oleic acid and linoleic acid competitively inhibited renin 

activity, with Ki values of 15.8 and 19.8 μM respectively. Other unsaturated free fatty acids also inhibited 

renin activity, but saturated fatty acids had no effects on it. 
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5)  Effects of lupeol on melamoma in vitro and in vivo  

–Fundamental and clinical trials-  

Keishi Hata, Kikumi Ogihara, Saori Takahashi, Takeshi Tsuka, Saburo Minami, Yoshiharu 

 Okamoto 

Animal Cell Technology: Basic & Applied Aspects, 16, 339-344, 2010 

 2010 8 30  

 Lupeol induced the dendrite formations of mouse melanoma cells by disruption of stress fiber 

assembly. Western blotting revealed that inactivation of cofilin, an actin polymerization factor, caused the 

actin fiber disassembly in lupeol-treated melanoma cells. It has been reported that disruptions in actin fiber 

assembly are involved in cancer cell motility and invasion. Therefore, we investigated the effect of lupeol 

on melanoma cell motility in a cell migration assay. As the results, lupeol markedly inhibited the haptotaxis 

of B16 2F2 cells to fibronectin in a dose-dependent manner. Furthermore, we examined the clinical effects 

of lupeol on the dogs with spontaneous melanoma. The repeat treatments with lupeol took some actions on 

6 cases of 7 dogs with malignant melanomas. Especially, lupeol seemed to be more effective against the 

melanomas metastasizing to mandibular lymph nodes than those at primary sites. 
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7) Purification and characterization of aspartic proteinase derived from Sf9 insect cells. 

 Takeshi Gotoh, Hiroki Ono, Ken-Ichi Kikuchi, Satoru Nirasawa, and Saori Takahashi 

 Bioscience, Biotechnology, and Biochemistry, 74(10), 1713-1715,  (2010) 

 2010  10 23  

An aspartic protease that is significantly produced by baculovirus-infected Spodoptera frugiperda 

Sf9 insect cells was purified to homogeneity from a growth medium. To monitor aspartic protease activity, 

an internally quenched fluorogenic (IQF) substrate specific to cathepsin D was used. The purified aspartic 

protease showed a single protein band on SDS-PAGE with an apparent molecular mass of 40 kDa. The 

N-terminal amino acid sequence of the enzyme had a high homology to a Bombyx mori aspartic protease. 

The enzyme showed great affinity for the IQF substrate at pH 3.0 with a Km value of 0.85 μM. The kcat 

and kcat/Km values were 13 s-1 and 15 s-1 μM-1 respectively. Pepstatin A proved to be a potent inhibitor 

with inhibitor constant Ki, of 0.25 pM. 

 

 

8) Citral, a component of lemongrass oil, activates PPAR� and � and suppresses COX-2 

expression. 

 Michiko Katsukawa, Reiko Nakata, Yoshie Takizawa, Kazuyuki Hori, Saori Takahashi,  

and Hiroyasu Inoue 

 Biochimica et Biophysica Acta, 1801, 1214-1220, (2010) 

 2010  11 1  

 Previously, we identified carvacrol from the essential oil of thyme, as a suppressor of 

cyclooxygenase-2 (COX-2), a rate-limiting enzyme for prostaglandin synthesis, expression and also 

activator of nuclear receptor PPAR, a molecular target for lifestyle-related diseases. In this study, we 

evaluated the essential oil of lemongrass by our established assays on COX-2 and PPARs. As a result, 

COX-2 promoter activity was suppressed by lemongrass oil in cell based transfection assays, and that, from 

lemongrass oil, we identified citral as a major component of the suppressor of COX-2 expression and an 

activator of PPAR and . PPAR -dependent suppression of COX-2 promoter activity was observed in 

response to citral treatment. In human macrophage-like U937 cells, citral suppressed 

lipopolysaccharide-induced COX-2 mRNA and protein expression in a dose-dependent manner, 

respectively. Moreover, citral induced the mRNA expression of PPAR -responsive carnitine 

palmitoyltransferase 1 gene and PPAR -responsive FABP4 gene in the U937 cells, suggesting that citral 

activates PPAR  and , and regulates COX-2 expression through its agonistic effect on PPAR  in a 

part. These results will be important in understanding the anti-inflammatory and anti-lifestyle-related 

disease properties of the lemongrass. 
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9) Selective tumor imaging by a novel tumor specific aralin-infrared-to-visible phosphor 

conjugate 

Y Kawasaki, Y Gotoh, K Tokuzen, M Kamimura, T Komeno, M Tomatsu, R Todoroki, Y Nagasaki, 

K Soga, and F Tashiro 

Journal of Physics: Conference Series, 191, 012001 (2009) 

Online publication, 2009  11  5  

Aralin is a novel cytotoxic protein from Aralia elata and selectively induces apoptosis in transformed 

cells as compared to normal cells. Aralin is a lectin specific for sugar chain such as galactose and possesses 

RNA N-glycosidase activity. In this study, antitumor potency of aralin was analyzed using the poly 

(ethyleneglycol) (PEG)/streptavidin co-immobilized infrared-to-visible upconversion phosphors, Y2O3 

nanoparticles. Cy3- conjugated aralin could clearly detect the surface of SV40-transformed VA13 and 

human cervical carcinoma HeLa cells, but to a lesser extent on the normal human fibroblast WI-38 cells. 

Conjugation of aralin with PEGylated Y2O3 nanophosphor was carried out via biotin- avidin binding. The 

Y2O3-conjugated aralin also clearly visualize by a fluorescence microscope measurements equipped with 

near-infrared excitation source scanning in HeLa cells. It is also important to note that no remarkable 

damage to the cells was observed during these observations. Thus, these data imply that the 

Y2O3-conjugated aralin would potentially be useful material for tumor detection in vivo. 

 

 

 

 

10) Reduction of Blood Pressure by Soybean Saponins, Renin Inhibitors from Soybean, 

in Spontaneously Hypertensive Rats 

Kazuyuki Hiwatashi, Hitoshi Shirakawa, Kazuyuki Hori, Yumiko Yoshiki, Nao Suzuki, Mika 

Hokari, Michio Komai and Saori Takahashi 

Bioscience, Biotechnology, and Biochemistry, 74(11), 2310-2312, 2010 

 2010 11 23  

The effect of commercial purified soybean saponin on renin activity and blood pressure was 

investigated. Soybean saponin significantly inhibited human renin in vitro with IC50=59.9 �g/ml. Orally 

administered soybean saponin at 80 mg/kg of body weight per day to spontaneously hypertensive rats for 8 

weeks significantly decreased the blood pressure. 
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12) Renin inhibitory activity in rice and cereals. 

 Saori Takahashi, Tetsuo Tokiwano, Nao Suzuki, Ikuko Kodama, Yuko Yoshizawa, and 

      Takeshi Gotoh 

 Journal of Biological Macromolecules, 10(3), 83-91, 2010 

 2010  12 24  

 Our recent study showed the occurrence of renin inhibitory activity in nonglutinous rice. In the 

present study we screened for renin inhibitory activity in glutinous, sake, and indica rice, as well as various 

cereals. Rice extracts tested in this study inhibited renin activity with IC50 values of 88-270 �g/ml. 

Glutinous rice extracts showed higher renin inhibitory activity than other rice extracts. On the other hand, 

extracts of cereals such as buckwheat (soba), rye, and barnyard millet (hie) had renin inhibitory activity, but 

other cereals had no effects on renin activity. The buckwheat had the highest renin inhibitory activity in this 

study. LC/MS analysis of rice and cereal extracts indicated that the major renin inhibitory compounds are 

oleic acid and linoleic acid. 
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, 65 (1), 33-38, 2011 

2011  2 20  

We previously developed the fermented extract of rice bran (RBFE) with Lactobacillus brevis 

IFO12005. RBFE is rich in -amino butyric acid (GABA) from L-glutamic acid produced by L. brevis. In 

the present study, we demonstrated that RBFE reduces the accumulations of adipose tissues and normalizes 

the serum triglycerides and cholesterol level in high-fat diet fed rats. Furthermore, RBFE reduced the lipid 

synthesis and secretion from HepG2 human hepatoma cells, by attenuation of the expressions of lipogenic 

and cholesterologenic enzymes in the cells. 

 

 

 

 

16)  Renin inhibitor in soybean. 

 Saori Takahashi, Takeshi Gotoh, and Kazuyuki Hori 

 Soybean –Biochemistry, Chemistry and Physiology-  pp389-400 (2011) 

InTech (ISBN 978-953-307-219-7) 

 2011  3 23  

We developed efficient production of recombinant human renin in E. coli and Spodoptera frugiperda 

(Sf-9) insect cells. Using recombinant human renin and newly developed IQF substrate, we screened for 

renin inhibitor from several foodstuffs and found renin inhibitory activity in miso originated from soybean. 

The purified renin inhibitor from soybean was identified as soyasaponin I. Moreover, we investigated the 

effects of various saponins and sapogenols on human renin activity and showed that glucuronide saponins, 

glucuronic acid residues at the 3�-hydroxyl sugar chain’s first inner position are essential for renin 

inhibition. 
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