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Sequence Analysis and Prediction of the Influenza Virus Protein

JIN Peixuan, GAO Jie®
(School of Science , Jiangnan University , Wuxi 214122, China )

Abstract: Ten protein amino acid sequences of influenza virus were obtained from the National
Center for Biotechnology Information (NCBI) from 1902 to 2013, which was analyzed using big
data in MATLAB programming with the detailed HP model. Meanwhile, the protein sequences were
converted to the data series based on the CGR - WALK model. The time series ARFIMA (p,d,q)
was introduced to fit all the sequences. The analysis results indicated a good model with accurate
prediction for the variation tendency in the next 10 years,which also provided a reference for the

prediction of influenza virus using the big data analysis.
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Fig. 1 Differenced model of HA,NA,NP1,PB1 sequence
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Table 1 White noise test of HA .NA NP1.PB1
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To Lag 6 12 18
Chi-Square 85.94 87.68 117.81
DF 6 12 18
Pr >ChiSq <.0001 <.0001 <.0001
To Lag 6 12 18
Chi-Square 75.67 86.31 112.09
DF 6 12 18
Pr >ChiSq <.0001 <.0001 <.0001
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Table 2 Least—square estimation of HA NA NP1 and PB1

I O TS

Parameter MU MAI1,1 ARI1,1 MU AR1,1 AR1,2 AR1,3 AR1,4
Estimate 2.910 22 —-0.680 85 0.553 05 2.600 78 0.814 15 -0.350 25 0.189 42 -0.269 5
Standard Error 0.268 11 0.093 08 0.107 99 0.152 82 0.111 58 0.144 16 0.144 84 0.114 49
t 10.85 -7.31 5.12 17.02 7.3 -2.43 1.31 -2.35
Approx Pr > ltl <.000 1 <.000 1 <.000 1 <.000 1 <.000 1 0.017 5 0.019 49 0.021 2
Lag 0 1 1 0 1 2 3 4
Parameter MU AR1,1 AR1,2 MU MA1,1 MA1,2 MA1,3 AR1,1 AR1,2
Estimate 5.379 68 0.411 29 0.285 81 4.021 11 0.549 9 -0.19753 —-0.58236 1.203 46 -0.649
Standard Error 0.177 19 0.111 67 0.112 42 0.147 6 0.136 43  0.128 59 0.107 8 0.148 12 0.142 93
1 30.36 3.68 2.54 27.24 4.03 -1.54 -5.4 8.12 -4.54
Approx Pr > il <.000 1 0.000 4 0.013 1 <.000 1 0.000 1 0.012 89 <.000 1 <.000 1 <.000 1
Lag 0 1 2 0 1 2 3 1 2

*3 ZEBKR HANANPL.PBl S #HAHBHEXKIE
Table 3 Auto—correlation test of the HA NA NP1 and PB1

To Lag 6 12 18 24 6 12 18 24
Chi-Square 3.7 6.36 11.46 15.48 0.79 2.19 8.62 12.91
DF 4 10 16 22 2 8 14 20
Pr >ChiSq 0.448 5 0.7843 0.780 1 0.841 0.674 4 0.974 8 0.854 8 0.881 2
- NP1 PB1
To Lag 6 12 18 24 6 12 18 24
Chi-Square 6.71 15.41 32.52 34.34 0.49 2.78 11.73 12.72
DF 4 10 16 22 1 7 13 19
Pr >ChiSq 0.151 9 0.117 7 0.008 5 0.045 3 0.484 8 0.905 0.549 8 0.852 7

* 4 EABR HANA NP1.PB1 7R 3k 10 £ & B9 FUE
Table 4 Forest values of HA NA NP1 and PB1

2014 4.148 2014 1.921 2014 5.806 2014 3.015
2015 3.595 2015 1.976 2015 5.727 2015 3.299
2016 3.289 2016 2.282 2016 5.645 2016 3.312
2017 3.120 2017 2.507 2017 5.588 2017 3.636
2018 3.026 2018 2.701 2018 5.541 2018 4.018
2019 2.975 2019 2.823 2019 5.506 2019 4268
2020 2.946 2020 2.815 2020 5.478 2020 4.320
2021 2.930 2021 2.742 2021 5.456 2021 4.220
2022 2.921 2022 2.656 2022 5.439 2022 4.067
2023 2.916 2023 2.577 2023 5.426 2023 3.947
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Fig. 3 Forest model of HA .NA NP1,.PB1
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