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Abstract

Human proto-oncogene is a gene which has a very close relationship with human cancer. It is
possible to make the normal cells cancerous and cause cancer, when the structure of human pro-
to-oncogene changed or it is over-expressed. Using the complex network theory to study the evo-
lutionary and genetic relationship between proto-oncogene and cancer, the research shows that
the conclusion is in good agreement with the actual situation. This paper studies the evolutionary
and genetic relationship of the proto-oncogene sequence through constructing complex network
and working out the method of minimum spanning tree network according to Prim algorithm, and
analyzing three main parameters of network, average degree, average cluster coefficient, and av-
erage shortest path.
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Figure 1. Minimal spanning tree topology
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Table 1. The average degree of the minimum spanning tree, the number behind the cancer name is the total number of cancers
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K g 6 9 12 15 18
JE A fie 96 2 [ 59 1.966102 1.966102 1.966102 1.966102 1.966102
JER 5 e Bk O] 74 1.972973 1.972973 1.972973 1.972973 1.972973
JR BRI 74 1.972973 1.972973 1.972973 1.972973 1.972973
JE T 95 25 K] 136 1.985294 1.985294 1.985294 1.985294 1.985294
J5 AR 138 1.985507 1.985507 1.985507 1.985507 1.985507
Jii B Je 5L R 300 1.993333 1.993333 1.993333 1.993333 1.993333
J B it A B 319 1.993730 1.993730 1.993730 1.993730 1.993730
J5E FROIR R R K] 323 1.993808 1.993808 1.993808 1.993808 1.993808
JE K g 5 [ 448 1.995536 1.995536 1.995536 1.995536 1.995536
J5 i B [ 513 1.996101 1.996101 1.996101 1.996101 1.996101
J5R 5 S HE 5] 565 1.996460 1.996460 1.996460 1.996460 1.996460
JEM IR L A 570 1.996491 1.996491 1.996491 1.996491 1.996491
J5 i 51 s R K 587 1.996593 1.996593 1.996593 1.996593 1.996593
JE i 2 R 623 1.996790 1.996790 1.996790 1.996790 1.996790
JiR S ] 668 1.997006 1.997006 1.997006 1.997006 1.997006
S JEE LA 2229 1.999103 1.999103 1.999103 1.999103 1.999103
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Table 2. The average shortest path to the minimum spanning tree, the number behind the cancer name is the total number of
cancers
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K1 6 9 12 15 18

5 fi Je 9 ik K] 59 8.857978 6.132086 6.323787 4980713 4.279369
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