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Claims 

 

1. A DNA molecule as shown in SEQ ID No.1.   

 

2. A recombinant virus, prepared by a method of:  5 

co-transfecting host cells with expression vectors respectively containing a PB2 gene, a PB1 

gene, a PA gene, a NP gene, a M gene and a NS gene from a cold-adapted, attenuated influenza 

virus, and expression vectors respectively containing an HA gene and a NA gene from a target 

influenza virus, and incubating the cells, to obtain a recombinant influenza virus;  

inserting, or substituting with, a gene of a structural protein of Hepatitis C virus (HCV) at any 10 

position in the open reading frame (ORF) of at least one of following genes:  

(1) the PB2 gene from the cold-adapted, attenuated influenza virus;  

(2) the PB1 gene from the cold-adapted, attenuated influenza virus  ;  

(3) the PA gene from the cold-adapted, attenuated influenza virus;  

(4) the NP gene from the cold-adapted, attenuated influenza virus;  15 

(5) the M gene from the cold-adapted, attenuated influenza virus;  

(6) the NS gene from the cold-adapted, attenuated influenza virus;  

(7) the HA gene from the target influenza virus; and 

(8) the NA gene from the target influenza virus;  

wherein the gene of the structural protein of HCV is the whole gene of core protein C, the 20 

whole gene of envelope protein E1/E2, a dominant epitope gene of core protein C, and/or a 

dominant epitope gene of envelope protein E1/E2, from HCV and wherein the fusion gene of the 

dominant epitope gene of the core protein C and the dominant epitope gene of the envelope protein 

E1/E2 from HCV has a nucleotide sequence as shown in SEQ ID No.1.   

 25 

3. The virus according to claim 2, characterized in that: the host cells are MDCK, Vero, 293T, 

COS cells, or co-incubated cells of MDCK/293T, MDCK/COS; and 

the gene of the structural protein of HCV is a fusion gene of the dominant epitope gene of the 

core protein C and the dominant epitope gene of the envelope protein E1/E2, from HCV.   

 30 

4. The virus according to any one of claim 2-3, characterized in that: the HCV is HCV type 1, 
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HCV type 2 , HCV type 3 , HCV type 4 ,HCV type 5, or HCV type 6;  

the HCV type 1 is particularly HCV subtype 1b.   

 

5. A recombinant virus, prepared by a method of:  

co-transfecting host cells with expression vectors respectively containing a PB2 gene, a PB1 5 

gene, a PA gene, a NP gene, a M gene and a NS gene from a cold-adapted, attenuated influenza 

virus, and expression vectors respectively containing an HA gene and a NA gene from a target 

influenza virus, and incubating the cells, to obtain a recombinant influenza virus;  

inserting, or substituting with, a gene of a structural protein of Hepatitis C virus (HCV) at any 

position in the open reading frame (ORF) of at least one of following genes:  10 

(1) the PB2 gene from the cold-adapted, attenuated influenza virus;  

(2) the PB1 gene from the cold-adapted, attenuated influenza virus  ;  

(3) the PA gene from the cold-adapted, attenuated influenza virus;  

(4) the NP gene from the cold-adapted, attenuated influenza virus;  

(5) the M gene from the cold-adapted, attenuated influenza virus;  15 

(6) the NS gene from the cold-adapted, attenuated influenza virus;  

(7) the HA gene from the target influenza virus; and 

(8) the NA gene from the target influenza virus;  

wherein the gene of the structural protein of HCV is the whole gene of core protein C, the 

whole gene of envelope protein E1/E2, a dominant epitope gene of core protein C, and/or a 20 

dominant epitope gene of envelope protein E1/E2, from HCV wherein the gene of the structural 

protein of HCV is inserted into the open reading frame of the NS gene of the cold-adapted, 

attenuated influenza virus between the nucleotides at positions 375 and 376 from 5’-end to obtain a 

sequence as represented by the nucleotides from position 51 to position 1466 of SEQ ID No.2;  

the nucleotides from position 223 to position 760 from 5’-end in the open reading frame of the 25 

M gene of the cold-adapted, attenuated influenza virus are replaced with the gene of the structural 

protein of HCV to obtain a sequence as represented by nucleotides from position from 40 to 

position 1053 of SEQ ID No.3;  

the nucleotides from position 184 to position 1253 from 5’-end in the open reading frame of 

the NA gene of the target influenza virus are replaced with the gene of the structural protein of HCV 30 

to obtain a sequence as represented by the nucleotides from position from 35 to position 944 of 
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SEQ ID No.4.   

 

6. The virus according to any one of claims 2-4, characterized in that: the gene of the 

structural protein of HCV is inserted into the open reading frame of the NS gene of the cold-adapted, 

attenuated influenza virus between the nucleotides at positions 375 and 376 from 5’-end to obtain a 5 

sequence as represented by the nucleotides from position 51 to position 1466 of SEQ ID No.2;  

the nucleotides from position 223 to position 760 from 5’-end in the open reading frame of the 

M gene of the cold-adapted, attenuated influenza virus are replaced with the gene of the structural 

protein of HCV to obtain a sequence as represented by nucleotides from position from 40 to 

position 1053 of SEQ ID No.3;  10 

the nucleotides from position 184 to position 1253 from 5’-end in the open reading frame of 

the NA gene of the target influenza virus are replaced with the gene of the structural protein of HCV 

to obtain a sequence as represented by the nucleotides from position from 35 to position 944 of 

SEQ ID No.4.   

 15 

 


