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Clustering Analysis of Family Members of pS3 Tumor Suppressor Gene
Based on Fuzzy Proximity Relation

QIU Jian—ye, PU Yan, ZHU Ping"
(School of Science, Jiangnan University, Wuxi 214122, China)

Abstract: Fuzzy clustering technology plays an important role in revealing the connection and
dependence between the data. Therefore ,according to the properties of fuzzy equivalence relation,
this paper use the weighted hamming distance method to establish fuzzy proximity relation between
sequences,and then make fuzzy equivalence matrix to being clustering analysis. Then select 18
human p53 and its family members p63 and p73 tumor protein mRNA sequences,use the base
contents of sequences as index to being clustering analysis. Find that when A=0.951 59 the result is
divided into 3 groups,p53,p63 and p73 each becomes a class. From the perspective of clustering,
p53,p63 and p73 have differences in structures and functions. This method has biological
significance in predicting the structures and functions of unknown genes.
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Table 1 Base contents of sequences

¥ 51 9 A Hef1/% G L fl/% C /% ULLB1/%

NM_001126112.2 0.209 81 0.249 61 0.284 00 0.256 57
NM_001126113.2 0.211 62 0.248 21 0.281 40 0.258 77
NM_001126114.2 0.216 23 0.247 06 0.278 27 0.258 44
NM_001126115.1 0.216 64 0.244 83 0.271 69 0.266 84
NM_001126116.1 0.223 38 0.242 10 0.265 81 0.268 72
NM_001114982.1 0.277 27 0.225 38 0.228 03 0.269 32
NM_001114980.1 0.287 42 0.205 45 0.217 37 0.289 76
NM_001114978.1 0.287 19 0.201 53 0.220 36 0.290 92
NM_001114981.1 0.288 94 0.204 87 0.216 82 0.289 38
NM_001114979.1 0.275 26 0.218 12 0.233 10 0.273 52
NM_001204185.1 0.210 59 0.285 91 0.318 68 0.184 82
NM_001204186.1 0.209 77 0.288 35 0.316 64 0.185 25
NM_001204188.1 0.210 85 0.286 89 0.315 25 0.187 01
NM_001204187.1 0.209 53 0.287 31 0.320 10 0.183 06
NM_001204189.1 0.209 31 0.283 64 0.320 91 0.186 14
NM_001204192.1 0.211 12 0.282 84 0.319 30 0.186 74
NM_001204190.1 0.209 08 0.282 73 0.324 26 0.183 92
NM_001204191.1 0.210 41 0.282 26 0.319 43 0.187 90
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0.726 14 0.865 65 0.875 84 0.881 93
0.732 4 0.860 79 0.867 82 0.889 49
0.748 36 0.856 81 0.858 17 0.888 35
0.749 78 0.849 07 0.837 88 091723
0.773 1 0.8396 0.819 74 0.923 69
0.959 61 0.781 62 0.703 23 0.92575
0.994 74 0.712 5 0.670 36 0.996 01
0.993 94 0.698 91 0.679 58 1

U= 1 0.710 49 0.668 66 0.994 71
0.952 65 0.756 44 0.718 87 0.940 19
0.728 84 0.991 54 0.982 79 0.63529
0.726 1 0.976 5 0.636 77
0.759 74 0.994 94 0.972 21 0.642 82
0.725 17 0.996 39 0.987 17 0.629 25
0.724 41 0.983 67 0.989 67 0.939 83
0.730 67 0.980 89 097417 0.641 89
0.723 61 0.980 51 1 0.6322
0.728 51 0.978 88 09851 0.645 88
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Table 2 Weights of each index

T e e T s ]

0.802 632
0.114 458
0.142 6
0.23

0.879 928
0.111 839
0.127 1
0.21

ﬁ‘(&%
GETE
&

*3

0.865 461
0.127 542
0.147 4
0.24

0.803 404
0.155 933 -
0.194 1 0.611 2
0.32 1

1R 4B 1 45 B

Table 3 Fuzzy proximity matrix

1 0.9932 0.986 74 0.970 67 0.956 9
0.993 2 1
098674 0.99281 1
0.970 67 0.97748 098394 1
09569 0.96371 0.970 16 0.98623 1 0.916 31 0.863 34 0.861 6
0.87321 0.88001 0.88647 0.90253 091631 1 0.94703 0.9453
0.82024 0.82704 0.8335 0.84957 0.86334 0.94703 1
0.818 51 0.82531 0.83177 0.84783 0.8616 0.9453 0.99347 1
0.818 62 0.82542 0.831 88 0.847 94 0.861 71 0.94541 0.997 54 0.991 86
0.868 65
0.868 35
0.869 14
0.87238
0.864 74
0.870 03
0.871 82
0.865 59
0.873 99

0.86279 0.856 33 0.84027 0.82649 0.7428 0.689 83 0.688 1

0.863 22 0.856 76 0.8407
0.867 1 0.860 64 0.844 58 0.830 8

1

0.87546 0.88191 0.89798 0.91175 0.984 74 0.951 59 0.949 85 0.949 96
0.68821 0.73824 1
0.862 34 0.855 88 0.839 82 0.826 05 0.742 35 0.689 38 0.687 65 0.687 76 0.7378 0.99559 1
0.867 23 0.860 77 0.844 71 0.83093 0.747 24 0.694 27 0.692 54 0.692 65 0.742 69 0.994 13 0.995 11 1
0.85794 0.851 48 0.83542 0.821 65 0.737 95 0.684 98 0.683 25 0.683 36 0.7334 0.995 15 0.994 08 0.99071 1
0.826 93 0.743 23 0.690 27 0.688 53 0.688 64 0.738 68 0.994 22 0.992 06 0.99126 0.993 17 1
0.747 11 0.694 14 0.692 41 0.692 52 0.742 55 0.994 77 0.991 31 0.993 54 0.990 84 0.996 12 1
0.858 78 0.852 32 0.836 26 0.82249 0.738 79 0.685 83 0.684 09 0.684 2 0.734 24 0.991 36 0.988 25 0.98549 0.992 28 0.994 23 0.99152 1
0.868 14 0.861 68 0.845 61 0.831 84 0.74815 0.69518 0.693 45 0.693 56 0.743 59 0.993 25 0.990 08 0.9922 0.989 81 0.99509 0.997 64 0.990 65 1

0.87321 0.82024 0.818 51 0.818 62 0.868 65 0.868 35 0.869 14 0.872 38 0.864 74 0.870 03 0.871 81 0.865 59 0.873 99
0.992 81 0.977 48 0.963 71 0.880 01 0.827 04 0.82531 0.82542 0.87546 0.86279 0.862 34 0.867 23 0.857 94 0.86
0.98394 0.970 16 0.88647 0.8335 0.83177 0.831 88 0.881 91 0.856 33 0.85588 0.860 77 0.851 48 0.856 76 0.860 64 0.85232 0.861 68
0.986 23 0.902 53 0.849 57 0.847 83 0.847 94 0.897 98 0.84027 0.839 82 0.844 71 0.83542 0.8407
0.86171 0.91175 0.826 49 0.826 05 0.830 93 0.821 65 0.82693 0.8308 0.82249 0.831 84
0.94541 0.984 74 0.7428 0.74235 0.747 24 0.73795 0.74323 0.747 11 0.73879 0.748 51
0.993 47 0.997 54 0.951 59 0.689 83 0.689 38 0.694 27 0.684 98 0.690 27 0.694 14 0.685 83 0.695 18
0.991 86 0.949 85 0.688 1

0.867 1 0.85878 0.868 14

0.844 58 0.83626 0.845 61

0.687 65 0.692 54 0.683 25 0.688 53 0.692 41 0.684 09 0.693 45
0.949 96 0.688 21 0.687 76 0.692 65 0.683 36 0.688 64 0.692 52 0.6842 0.693 56
1 0.738 24 0.7378 0.74269 0.7334 0.738 68 0.742 55 0.734 24 0.743 59
0.995 59 0.994 13 0.995 15 0.994 22 0.994 77 0.991 36 0.993 25
0.995 51 0.994 08 0.992 06 0.991 31 0.988 25 0.990 08
0.990 71 0.991 26 0.993 54 0.98549 0.9922
0.993 17 0.990 84 0.992 28 0.989 81
0.996 12 0.994 23 0.995 09
0.991 52 0.997 64
0.990 65
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Table 4 Transitive closure of fuzzy proximity matrix

/1 0.9932 099281 0.98394 0.98394 0.91631 0.91631 0.91631 0.91631 0.91631 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99\
09932 1 0.992 81 0.98394 0.98394 0.91631 0.91631 0.91631 0.91631 0.91631 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
0.992 81 0.99281 1 0.98394 0.98394 0.91631 0.91631 0.91631 0.91631 0.91631 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
0.98394 0.98394 0.98394 1 0.98623 0.91631 0.91631 0.91631 0.91631 0.91631 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
0.98394 0.98394 0.983 94 0.986 23 0.91631 0.91631 0.91631 0.91631 0.91631 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
091631 0.91631 091631 091631 0.91631 1 0.95159 0.95159 0.95159 0.98474 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
091631 0.91631 091631 0.91631 0.91631 0.95159 1 0.99347 0.997 54 0.95159 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
0.91631 0.91631 091631 0.91631 0.91631 0.95159 0.993 47 0.99347 0.95159 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
091631 0.91631 091631 0.91631 0.91631 0.95159 0.99754 0.99347 1 0.95159 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
091631 0.91631 091631 0.91631 0.91631 0.98474 0.95159 0.95159 0.95159 1 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.873 99
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 1 0.99599 0.995 11 0.99515 0.99477 0.99477 0.99423 0.994 77
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.99559 1 0.995 11 0.995 15 0.99477 0.99477 0.99423 0.994 77
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.995 11 0.995 11 0.995 11 0.994 77 0.994 77 0.994 23 0.994 77
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.99515 0.99515 0.99511 1 0.994 77 0.99477 0.994 23 0.994 77
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.994 77 0.99477 0.99477 0.99477 1 0.996 12 0.994 23 0.996 12
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.994 77 0.994 77 0.994 77 0.994 77 0.996 12 1 0.994 23 0.997 64
0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.994 23 0.994 23 0.994 23 0.994 23 0.994 23 0.99423 1 0.994 23

\.0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.87399 0.99477 0.99477 0.99477 0.99477 0.996 12 0.997 64 0.994 23

HR) =

A
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Table 5 Results of clustering
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