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Early Warning of Influenza Virus HA Protein Sequences

WANG Kang, GAO Jie"
(School of Science, Jiangnan University , Wuxi 214122, China )

Abstract: This article constructed the algorithm of mutation degree by comparing the difference of
two consecutive year's reports on HA protein sequences of pandemic influenza virus. Based on
1916 ~2014 HA protein sequences,the mutations of every year were calculated by the algorithm,
and thus it was observed that the mutation values of four major flu outbreak years were higher than
those of the adjacent years,and the higher of the mutation value, the greater the scope and impact of
pandemic influenza. This approach was rational and would benefit the study of influenza outbreak as

well as the early warning and defense.
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F1 19172014 EFRTEE
Table 1 Mutation values from 1917~2014

1917 0.757 266 1952 0.557 580 1973 0.598 993 1994 0.690 963
1918 0.824 252 1953 0.771 734 1974 0.586 253 1995 0.613 733
1919 0.764 706 1954 0.679 744 1975 0.587 718 1996 0.611 473
1925 0.853 910 1955 0.723 869 1976 0.599 587 1997 0.609 230
1931 0.615 930 1956 0.777 408 1977 0.595 550 1998 0.615 971
1934 0.640 717 1957 0.700 903 1978 0.602 281 1999 0.612 545
1935 0.595 277 1958 0.717 463 1979 0.599 949 2000 0.610 610
1936 0.587 628 1959 0.582 661 1980 0.607 628 2001 0.620 487
1937 0.613 120 1960 0.572 100 1981 0.620 394 2002 0.614 625
1938 0.684 987 1961 0.590 653 1982 0.618 911 2003 0.634 767
1939 0.685 452 1962 0.554 003 1983 0.605 570 2004 0.731 033
1940 0.745 931 1963 0.633 216 1984 0.613 530 2005 0.642 960
1943 0.653 382 1964 0.575 193 1985 0.607 043 2006 0.620 501
1944 0.618 729 1965 0.578 476 1986 0.594 308 2007 0.648 464
1945 0.605 941 1966 0.588 730 1987 0.596 478 2008 0.614 772
1946 0.632 589 1967 0.581 692 1988 0.594 618 2009 0.722 447
1947 0.589 532 1968 0.610 796 1989 0.612 478 2010 0.586 937
1948 0.616 410 1969 0.579 518 1990 0.595 437 2011 0.622 589
1949 0.618 356 1970 0.573 542 1991 0.610 981 2012 0.660 562
1950 0.597 627 1971 0.586 072 1992 0.604 166 2013 0.705 504
1951 0.574 381 1972 0.579 077 1993 0.664 612 2014 0.596 943
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Fig. 1 Trend chart of pandemic influenza HA protein

mutation degree from 1917~1919
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Fig. 2 Trend chart of pandemic influenza HA protein
mutation degree from 1954~1960
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Fig. 3 Trend chart of pandemic influenza HA protein

mutation degree from 1965~1971
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Fig. 4 Trend chart of pandemic influenza HA protein
mutation degree from 2006~2014
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