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Physiological Activity Estimation from Protein

Expression Levels Using Extended-weight-updating

SOM with Reliability-reinforced Samples

69

KUNIHITO YAMAMORI, ! IKUO YOSHIHARA, !
Nozomu ETof? and KAazuo NISHIYAMA 2

This paper proposes a method to estimate physiological activities of
foods from protein expression levels by using extended-weight-updating self-
organizing map. To reinforce reliability of samples, some chemicals and con-
stituents of foods that have large variance among measured protein expression
levels and physiological activities are eliminated. In addition, outliners are re-
moved by Smirnov-Grubbs test. The remaining protein expression levels are
made correspondence with the physiological activities by simple linear regres-
sion analysis to make proper training and validation samples. Experimental
results shows that our proposed method drastically improves estimation accu-
racy.
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Table 1 Examples of constituents of foods or chemicals and their concentrations.
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Table 2 Anti-oxidative stress activities and their normalized values.
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Table 3 Normalized expression levels of protein FADD by the effect of lipoic acid.
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Table 4 Combination of protein expression levels and physiological activities.
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Table 5 Parameters for experiments.

0000000N x NO | 15 x 15020 x 20025 x 25
gooocooooo 0.05, 0.10, 0.20
O0000aO 0.10
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Table 6 The number of samples for trainig and validation.

oo o? casel case2 case3 cased cased
0.05 (98,31) (104, 25) (99, 30) (106, 23) (101, 28)
poooooo 0.10 (245, 67) (262, 50) (248, 64) (248, 64) (254, 58)
0.20 (271,79) (281, 69) (284, 66) (284, 66) (277,73)
0.05 (150, 34) (140, 44) (147, 37) (146, 38) (151, 33)
gooood 0.10 (297,71) (288, 80) (289, 79) (288, 80) (308, 60)
0.20 (428,123) (458, 93) (444, 107) (428,123) (448,103)
0.05 (89,27) (91, 25) (94, 22) (91, 25) (89,27)
ooo 0.10 (238,52) (250, 40) (229, 61) (224, 66) (221, 69)
0.20 (393, 85) (391, 87) (373,105) (370, 108) (404, 74)
0.05 (158, 26) (146, 38) (155, 29) (146, 38) (149, 35)
ooo 0.10 (307, 61) (281, 87) (294, 74) (309, 59) (292, 76)
0.20 (464, 87) (434, 117) (447,104) (430, 121) (445, 106)
0.05 (148, 36) (148, 36) (152, 32) (141, 43) (143,41)
goooood 0.10 (296, 72) (289, 79) (289, 79) (290, 78) (290, 78)
OHRED 0.20 (437,114) (423, 128) (439, 112) (444, 107) (440, 111)
0.05 (141, 28) (131, 38) (141, 28) (133, 36) (128,41)
gooooo 0.10 (277,81) (289, 69) (282,76) (285, 73) (278, 80)
OVEGFO 0.20 (432,119) (429, 122) (435, 116) (464, 87) (448,103)
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Table 7 The minimum RMSE of anti-oxidative stress activity in each case.

o? gooood casel case2 case3 cased caseb
0.05 15 x 15 0.021 0.019 0.014 0.022 0.023
20 x 20 0.000 0.001 0.000 0.002 0.000
0.10 15 x 15 0.093 0.109 0.097 0.099 0.103
20 x 20 0.050 0.061 0.046 0.050 0.061
25 X 25 0.021 0.025 0.021 0.020 0.026
0.20 20 x 20 0.078 0.082 0.079 0.079 0.077
25 X 25 0.031 0.040 0.039 0.041 0.035
4
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g 2
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02 0000000000000002 =0.10025 x 250
Fig.2 Estimation results of anti-oxidative stress activity (o2 = 0.10, 25 X 25).
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Table 8 The minimum RMSE of anti-proliferative activity in each case.

o2 oooood casel case2 case3 cased caseb
0.05 15 x 15 0.056 0.047 0.051 0.051 0.054
20 x 20 0.015 0.009 0.016 0.013 0.015
0.10 15 x 15 0.117 0.118 0.120 0.117 0.118
20 x 20 0.071 0.065 0.071 0.068 0.079
25 X 25 0.038 0.034 0.035 0.038 0.039
0.20 20 x 20 0.116 0.114 0.109 0.114 0.122
25 X 25 0.071 0.078 0.080 0.076 0.079
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Fig.3 Estimation results of anti-proliferative activity (62 = 0.20, 25 X 25).
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Table 9 The minimum RMSE of anti-inflammatory activity in each case.

o? gooooo casel case2 case3 case4 caseb
0.05 15 x 15 0.016 0.019 0.018 0.015 0.016
20 x 20 0.000  0.000  0.000 0.000 0.000
0.10 15 x 15 0.098 0.110 0.100 0.100  0.094
20 x 20 0.060 0.062  0.050 0.054 0.046
25 x 25 0.020 0.026 0.019 0.019 0.018
0.20 20 x 20 0.102 0.106 0.099 0.094 0.109
25 X 25 0.072  0.067 0.063 0.062 0.069
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Fig.4 Estimation results of anti-inflammatory activity ((72 = 0.10, 25 x 25).
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Table 10 The minimum RMSE of anti-metastasis activity in each case.

o? gooooo casel case2 case3 case4 caseb
0.05 15 x 15 0.054 0.052 0.055 0.050  0.049
20 x 20 0.012 0.015 0.015 0.012 0.014
0.10 15 x 15 0.120 0.116 0.120 0.125 0.124
20 x 20 0.071 0.072 0.068 0.077  0.067
25 x 25 0.039 0.035 0.035 0.039 0.033
0.20 20 x 20 0.110 0.115 0.116 0.115 0.114
25 X 25 0.081 0.076  0.079 0.078 0.081
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Fig.5 Estimation results of anti-metastasis activity (02 = 0.10, 25 X 25).
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Table 11 The minimum RMSE of anti-angiogenic activity (HRE) in each case.

o? gooooo casel case2 case3 case4 caseb
0.05 15 x 15 0.045 0.051 0.052  0.052 0.049
20 x 20 0.005 0.006 0.006  0.005 0.004
0.10 15 x 15 0.125 0.120 0.116 0.121 0.127
20 x 20 0.072 0.075 0.064 0.078 0.061
25 x 25 0.036  0.032 0.035  0.037 0.034
0.20 20 x 20 0.115  0.107 0.111 0.118 0.119
25 X 25 0.077 0.076  0.075 0.080 0.075
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Table 12 The minimum RMSE of anti-angiogenic activity (VEGF) in each case.

o2 oooood casel case2 case3 cased caseb
0.05 15 x 15 0.042 0.043 0.046 0.039 0.039
20 x 20 0.007 0.010 0.013 0.009 0.008
0.10 15 x 15 0.118 0.119 0.121 0.122 0.125
20 x 20 0.067 0.074 0.064 0.067 0.067
25 X 25 0.035 0.034 0.035 0.034 0.031
0.20 20 x 20 0.110 0.120 0.113 0.122 0.117
25 X 25 0.079 0.079 0.080 0.086 0.081
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Fig.6 Estimation results of anti-angeogenic activity (HRE) (62 = 0.10, 25 x 25).
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Fig.7 Estimation results of anti-angeogenic activity (VEGF) (62 = 0.10, 25 x 25).
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Table 13 Accuracy comparison of proposed method with previous works.

ooo oooooo ooo ooo HRE VEGF
oooo 92.2% 98.4%  76.8% 86.8%  87.3% 83.8%
GP 41.4% 96.5%  67.7% - 60.3% -
MMNN 40.6% 92.2%  66.0% 43.1%  60.8% 39.2%
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Fig.8 Estimated anti-oxidative stress activity value obtained as a weight on each competitive node.
The brightness of the node correspond to the magnitude of the activity (0'2 = 0.10, 25 X 25).
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