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Research on the Evolutionary Tree for HIN1 Flu Virus Based on HA and
NA Protein Sequences

LI Jianlin, XUE Xiaoli, TANG Xugqing
(School of Science, Jiangnan University , Wuxi 214122, China )

Abstract. The goal of this paper is to propose a new method for constructing evolutionary tree of
HINT1 flu viruses in order to reveal the relationship between the molecular variation of HINT and
epidemics. First,based on the 22455 HA and 16444 NA protein sequence data of HIN1 flu viruses
from 1902 to 2013 years,the similarity index of protein sequences was constructed by using inner
product of their eigenvectors. Then,the coarse-graining similar information of data was extracted by
applying the complete graph clustering based on the similarity index of protein sequences. Finally,
the evolutionary tree for HA and NA protein sequences of HIN1 flu viruses was studied by using the
structure clustering method based on fuzzy proximity relations. Test results shown that the mutation
of the HIN1 viruses was not only closely related to its outbreak time , but also to the outbreak regions
and the geographical distances among the distribution regions,and the closer distance between the
geographical distribution and the outbreak of the HIN1 viruses, the higher similarity degree of of the
HINI viruses. Therefore,the new method based on the large data processing can effectively reveal
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the evolutionary relationship of HIN1 flu viruses,and can provide a foundation for further study of

the mutation, evolution and prediction of flu viruses.
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1 A/Brevig Mission/1918(HINT)
2 A/swine/lowa/1930(HINT)

3 A/WSN/1933(HINT)

4 A/Puerto Rico/1934(HINT)

5 A/Hickox/1940(HINT)

6 A/Bellamy/1942(HIN1)

7 A/Fort Warren/1950(HINT)

8 A/Netherlands/1953(HIN1)

9 A/Netherlands/1956(H1N1)
10 A/swine/Wisconsin/1961(HINT)
11 A/swine/Wisconsin/1970(HINT)
12 A/Memphis/1978(HINT)

13 A/duck/Australia/1980(HIN1)
14 A/swine/Belgium/83(HIN1)
15 A/mallard/Ohio/1990(H1N1)
16 A/sw/Obihiro/1992(HIN1)

17 A/Taiwan/1995(HIN1)

18 A/Taiwan/1996(HINT)

19 A/swine/Belgium/1998(HINT1)
20 A/Taiwan/99(HINT)

21 A/Taiwan/2003(HINT1)

22 A/Karasuk/2010(HIN1)

23 A/swine/lllinois/2013(HINT)
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