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Abstract: A comparative genomic analysis of the recent 2019‐nCoV (COVID‐19) virus with the 

known influenza strains of the last 20 years is performed using the current sequence 

information of 2019‐nCoV and the influenza sequences provided by NCBI and FluDB. The 

analysis uses a ML model selection and shows the most common homology between 2019‐

nCoV and the influenza‐A strain (A/Texas/50/2012(H3N2)) with a pairwise distance of 2.207, 

with the next two strains that have the most similar homology as A/Fujian/411/2002(H3N2) 

and A/California/7/2009(H1N1) with a pairwise distance of 2.223 and 2.243 respectively. The 

analysis of these genetic similarities may allow for the investigation and use of a current 

treatments or vaccines for 2019‐nCoV based on the similarities to these previous strains, 

although the specific domain analysis of how the anti‐viral features work would have to be 

evaluated. These older treatments may be partially effective while the new trials are ongoing 

for 2019‐nCoV.  

 

 

 

   



I. Introduction 
The 2019‐nCoV (COVID‐19) virus that originated in Wuhan 

China is 29,903 base pairs long and was sequenced and 

uploaded to NCBI in February 2020 [1][2]. By comparing the 

sequence data for influenza A strains for the last 20 years with 

2019‐nCoV, we look for similarities that may be useful in 

utilizing current treatments or vaccines for the previous strains 

that may be partially effective until new treatments are 

available. 

 

II. Procedure 
By performing a multiple sequence analysis of the cDNA 

sequences of the H1N1 and H3N2 in the northern and southern 

hemispheres over the past 20 years along with the 2019‐nCoV 

sequence, we look for homology between the strains based on 

an ML model of viral evolution. The historical data for influenza 

strains over the last 20 years was tabulated by the WorldHealth 



Organization as shown in Table 1 below [3].



NH winter 
season

NH H1N1 SH winter season SH H1N1 NH H3N2 SH H3N2 NH B-strain SH B-strain

November 

1998–April 1999[2]

A/Beijing/262/
95(H1N1)-like 
virus

1999[31]

A/Beijing/262
/95(H1N1)-
like virus

A/Sydney/5/9
7(H3N2)-like 
virus

A/Sydney/5/9
7(H3N2)-like 
virus

B/Beijing/184/93-
like virus

B/Beijing/184/93-
like virus

November 

1999–April 2000[3]

A/Beijing/262/
95 (H1N1)-like 
virus

May–October 2000[32]

A/New 
Caledonia/20/
99 (H1N1)-
like virus

A/Sydney/5/9
7 (H3N2)-like 
virus

A/Moscow/10
/99 (H3N2)-
like virus

B/Beijing/184/93-
like virus or 
B/Shangdong/7/9
7-like virus

B/Beijing/184/93-
like virus or 
B/Shangdong/7/
97-like virus

2000–2001[4]

A/New 
Caledonia/20/9
9 (H1N1)-like 
virus

May–October 2001[33]

A/New 
Caledonia/20/
99 (H1N1)-
like virus

A/Moscow/10
/99 (H3N2)-
like virus

A/Moscow/10
/99 (H3N2)-
like virus

B/Beijing/184/93-
like virus

B/Sichuan/379/9
9-like virus

2001–2002[5]

A/New 
Caledonia/20/9
9(H1N1)-like 
virus

2002[34]

A/New 
Caledonia/20/
99(H1N1)-like 
virus

A/Moscow/10
/99(H3N2)-
like virus

A/Moscow/10
/99(H3N2)-
like virus

B/Sichuan/379/99-
like virus

B/Sichuan/379/9
9-like virus

2002–2003[6]

A/New 
Caledonia/20/9
9(H1N1)-like 
virus

2003[35]

A/New 
Caledonia/20/
99(H1N1)-like 
virus

A/Moscow/10
/99(H3N2)-
like virus

A/Moscow/10
/99(H3N2)-
like virus

B/Hong 
Kong/330/2001-
like virus

B/Hong 
Kong/330/2001-
like virus

2003–2004[7]

A/New 
Caledonia/20/9
9(H1N1)-like 
virus

2004[36]

A/New 
Caledonia/20/
99(H1N1)-like 
virus

A/Moscow/10
/99(H3N2)-
like virus

A/Fujian/411/
2002(H3N2) - 
like virus

B/Hong 
Kong/330/2001-
like virus

B/Hong 
Kong/330/2001-
like virus

2004–2005[8]

A/New 
Caledonia/20/9
9(H1N1)-like 
virus

2005[37]

A/New 
Caledonia/20/
99(H1N1)-like 
virus

A/Fujian/411/
2002(H3N2)-
like virus

A/Wellington/
1/2004(H3N2)-
like virus

B/Shanghai/361/2
002-like virus

B/Shanghai/361/
2002-like virus

2005–2006[9]

A/New 
Caledonia/20/9
9(H1N1)-like 
virus

2006[38]

A/New 
Caledonia/20/
99(H1N1)-like 
virus

A/California/7
/2004(H3N2)-
like virus

A/California/7
/2004(H3N2)-
like virus

B/Shanghai/361/2
002-like virus

B/Malaysia/2506
/2004-like virus

2006–2007[10]

A/New 
Caledonia/20/9
9(H1N1)-like

2007[39]

A/New 
Caledonia/20/
99(H1N1)-like

A/Wisconsin/6
7/2005 
(H3N2)-like 
virus

A/Wisconsin/
67/2005 
(H3N2)-like 
virus

B/Malaysia/2506/
2004-like virus

B/Malaysia/2506
/2004-like virus

2007–2008[11]

A/Solomon 
Islands/3/2006 
(H1N1)-like 
virus

2008[40]

A/Solomon 
Islands/3/200
6 (H1N1)-like 
virus

A/Wisconsin/6
7/2005 
(H3N2)-like 
virus

A/Brisbane/10
/2007 (H3N2)-
like virus

B/Malaysia/2506/
2004-like virus

B/Florida/4/2006-
like virus

2008–2009[12]

A/Brisbane/59/
2007 (H1N1)-
like virus

2009[41]

A/Brisbane/59
/2007 (H1N1)-
like virus

A/Brisbane/10
/2007 (H3N2)-
like virus

A/Brisbane/10
/2007 (H3N2)-
like virus

B/Florida/4/2006-
like virus

B/Florida/4/2006-
like virus

2009–2010[13]

A/Brisbane/59/
2007 (H1N1)-
like virus

2010[42]

A/California/7
/2009 (H1N1)-
like virus

A/Brisbane/10
/2007 (H3N2)-
like virus

A/Perth/16/2
009 (H3N2)-
like virus

B/Brisbane/60/20
08-like virus

B/Brisbane/60/2
008-like virus

 



NH winter 
season

NH H1N1
SH 

winter 
season

SH H1N1 NH H3N2 SH H3N2 NH B-strain SH B-strain

2010–2011[14]

A/California/7/
2009 (H1N1)-
like virus

2011[43]

A/California/7/2
009 (H1N1)-like 
virus

A/Perth/16/2009 
(H3N2)-like virus

A/Perth/16/2
009 (H3N2)-
like virus

B/Brisbane/6
0/2008-like 
virus

B/Brisbane/60/200
8-like virus

2011–2012[15]

A/California/7/
2009 (H1N1)-
like virus

2012[44]

A/California/7/2
009 
(H1N1)pdm09[not

e 1]-like virus[17]

A/Perth/16/2009 
(H3N2)-like virus

A/Perth/16/2
009 (H3N2)-
like virus

B/Brisbane/6
0/2008-like 
virus

B/Brisbane/60/200
8-like virus

2012–2013[16]

A/California/7/
2009 
(H1N1)pdm09[n

ote 1]-like virus[17]

2013[45]

A/California/7/2
009 
(H1N1)pdm09-
like virus

A/Victoria/361/2
011 (H3N2)-like 
virus

A/Victoria/36
1/2011 
(H3N2)-like 
virus

B/Wisconsin/
1/2010-like 
virus

B/Wisconsin/1/20
10-like virus

2013–2014[18]

A/California/7/20

09 

(H1N1)pdm09[not

e 1]‐like virus

2014[46]

A/California/7/2
009 
(H1N1)pdm09-
like virus

A(H3N2) virus 

antigenically like the 

cell‐propagated 

prototype virus 

A/Victoria/361/201

1[note 2]

A/Texas/50/201

2 (H3N2)‐like 

virus[note 3]

B/Massachus
etts/2/2012-
like virus

B/Massachusetts/2
/2012-like virus

2014–2015[19]

A/California/7/20

09 

(H1N1)pdm09[not

e 1]‐like virus

2015[47]

A/California/7/2
009 
(H1N1)pdm09-
like virus

A/Texas/50/2012 

(H3N2)‐like 

virus[note 3]

A/Switzerland
/9715293/20
13 (H3N2)-
like virus

B/Massachus
etts/2/2012-
like virus

B/Phuket/3073/20
13-like virus

2015–2016[20]

A/California/7/20

09 

(H1N1)pdm09[not

e 1]‐like virus

2016[48]

A/California/7/2
009 
(H1N1)pdm09-
like virus

A/Switzerland/9
715293/2013 
(H3N2)-like virus

A/Hong 
Kong/4801/2
014 (H3N2)-
like virus

B/Phuket/30
73/2013-like 
virus

B/Brisbane/60/200
8-like virus

2016–2017[21][

22]

A/California/7/20

09 

(H1N1)pdm09[not

e 1]‐like virus

2017[49][5

0]

A/Michigan/45/201

5 (H1N1)pdm09‐like 

virus[25]

A/Hong 
Kong/4801/201
4 (H3N2)-like 
virus

A/Hong 
Kong/4801/2
014 (H3N2)-
like virus

B/Brisbane/6
0/2008-like 
virus

B/Brisbane/60/200
8-like virus

2017–2018[23][

24]

A/Michigan/45
/2015 
(H1N1)pdm09[n

ote 1]-like virus[25]

2018[51][5

2]

A/Michigan/45/
2015 
(H1N1)pdm09-
like virus

A/Hong 
Kong/4801/201
4 (H3N2)-like 
virus

A/Singapore/
INFIMH-16-
0019/2016 
(H3N2)-like 
virus

B/Brisbane/6
0/2008-like 
virus

B/Phuket/3073/20
13-like virus

2018–2019[26][

27]

A/Michigan/45/20

15 

(H1N1)pdm09[not

e 1]‐like virus

2019[53][5

4]

A/Michigan/45/
2015 
(H1N1)pdm09-
like virus

A/Singapore/INF
IMH-16-
0019/2016 
(H3N2)-like virus

A/Switzerland
/8060/2017 
(H3N2)-like 
virus

B/Colorado/
06/2017-like 
virus 
(B/Victoria/2
/87 lineage)

B/Colorado/06/20
17-like virus 
(B/Victoria/2/87 
lineage)

2019–2020[28][

29][30]

A/Brisbane/02/20

18 

(H1N1)pdm09[not

e 1]‐like virus

2020[55][5

6]

A/Brisbane/02/2
018 
(H1N1)pdm09-
like virus

A/Kansas/14/20
17 (H3N2)-like 
virus

A/South 
Australia/34/
2019 (H3N2)-
like virus

B/Colorado/
06/2017-like 
virus 
(B/Victoria/2
/87 lineage)

B/Washington/02/
2019-like 
(B/Victoria 
lineage) virus

 
Table 1. Historical Influenza Strains for the Last 20 

Years In Each Hemisphere 

 

 

 



We retrieved cDNA sequence data from NCBI and the Influenza 

Research Database (www.fludb.org) of the H1N1 and H3N2 

influenza strains in both the northern and southern 

hemispheres over the last 20 years. We then performed a 

multiple sequence alignment using the ClustalW algorithm 

using Mega5 on the Hemagglutimin (HA) gene (for brevity of 

initial comparison) in each of the influenza strains along with 

the sequence for 2019‐nCoV (Figure 1). 

 

 
Figure 1. Multiple Sequence Alignment of all A‐Strains 

From 1999‐2020 and 2019‐nCoV  

 

 

 

After alignment, several evolutionary models were investigated 

with Maximum Likelihood methods as shown in Figure 2. 



 

 

 

Figure 2. Model Selection based on Alignment and ML  

 

 A PAM30 model was selected and based on the data, a 

pairwise distance estimate between the influenza‐A strains and 

2019‐nCoV was constructed (Figure 3) along with a phylogeny 

test tree (Figure 4). 



 

 
Figure 3. PairWise Distance Matrix 

 

 

 

 



 

 
Figure 4. Phylogeny Test Tree  

   

 

 

The phylogenetic tree shows how closely the strains are related 

based on the pairwise distance matrix. If it is the case that most 



single‐step mutations between strains will be less than one 

branch change in the tree, then this relationship is mostly 

validated for H1N1 and H3N2 strains which with one exception 

are in the same sub‐branches.  

 

The pairwise distance matrix in Figure 3 shows the shortest 

distance of 2.207 from 2019‐nCoV to Influenza‐

A_virus_(A/Texas/50/2012(H3N2)) with the next two shortest 

distances being Influenza_A_virus_(A/Fujian/411/2002(H3N2) 

of 2.223 and Influenza_A_virus_(A/California/7/2009(H1N1)) 

with a distance of 2.243, then closely followed by  

Influenza_A_virus_(A/Wisconsin/67/2005(H3N2) with a 

distance of 2.245. These are the most likely candidates for 

further investigation of potential analogs to COVID‐19. 

 

 

 

III. Conclusions 
The genetic sequences of the various influenza A strains of the 

last 20 years are compared against the recently sequenced 

2019‐nCoV with closest homology to the strain 

Influenza_A_virus_(A/Texas/50/2012(H3N2)), followed by 

Influenza_A_virus_(A/Fujian/411/2002(H3N2) and 

Influenza_A_virus_(A/California/7/2009(H1N1)). Further 

research is required to analyze the particular domains that are 

in common with these sequences and what differences in 

confirmation that the glycoprotein surfaces undergo in order to 

determine if the anti‐viral treatments for older influenza strains 



would truly be effective for 2019‐nCoV. The shelf‐life of any 

existing vaccine or anti‐viral treatment would also have to be 

evaluated, although the possibility of some type of existing 

protection against 2019‐nCoV is worth considering until a 

specific version of treatment for this new virus is available. 
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