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GENETICALLY ENGINEERED SWINE 
INFLUENZA VIRUS AND USES THEREOF 

This application is a National Stage Application of Inter 
national Application No. PCT/US2005/019382, ?led Jun. 1, 5 
2005, and claims the bene?t of US. Provisional Application 
No. 60/576,418, ?led Jun. 1, 2004, Which is incorporated by 
reference herein in its entirety. 

This invention Was made, in part, With United States Gov 

101 B2 
2 

The in?uenza virions consist of an internal ribonucleopro 
tein core (a helical nucleocapsid) containing the single 
stranded RNA genome, and an outer lipoprotein envelope 
lined inside by a matrix protein (M1). The segmented genome 
of in?uenza A virus consists of eight molecules (seven for 
in?uenza C) of linear, negative polarity, single-stranded 
RNAs Which encode eleven polypeptides, including: the 
RNA-dependent RNA polymerase proteins (PB2, PB1 and 
PA) and nucleoprotein (NP) Which form the nucleocapsid; the 
matrix membrane proteins (M1, M2); tWo surface glycopro 

emment support under National Institutes of Health grant 10 teins Which project from the lipid containing envelope: 
number Al95357 to St. Jude Children’s Research Hospital. hemagglutinin (HA) and neuraminidase (NA); the nonstruc 
The United States Government may have certain rights in this rural Protein (NS1): nuclear export Protein (NEP); and the 
invention proapoptotic factor PB 1 -F2. Transcription and replication of 

the genome takes place in the nucleus and assembly occurs 
1_ FIELD OF THE INVENTION 15 via budding on the plasma membrane. The viruses can reas 

sort genes during mixed infections. 
The present invention relates, in general, to attenuated In?uenza VII'IJS adsorbs V121 HAIO sialyloligosaccharides in 

sWine in?uenza viruses having an impaired ability to antago- Cell membrane glycoproteins and glycolipids- Following 
niZe the Cellular interferon (IFN) response, and the use of 20 endocytosis of the virion, a conformational change in the HA 
Such attenuated Viruses in Vaccine and phannaeeutiea] fOr- molecule OCCUI'S Within the cellular endosome facili 
mulations. In particular, the invention relates to attenuated Yates membrane fusion, 111115 triggering uneoating- The 
swine in?uenza viruses having modi?cations to a swine NS1 nucleocapsid migrates to the nucleus Where viral mRNA is 
gene that diminish or eliminate the ability of the NS1 gene transcribed- Viral mRNA iS transcribed by a unique mecha 
product to antagonize the cellular IFN response These 25 nism in Which viral endonuclease cleaves the capped 5'-ter 
viruses replicate in vivo, but demonstrate decreased virulence 111111115 from Cellular heIerO10gO11S mRNAs Which then Serve 
and increased attenuation, and therefore are Well suited for as Primers for transcription of Viral RNA templates by the 
use in live virus vaccines, and pharmaceutical formulations. Viral transcriptase- Transcripts terminate at Sites 15 I0 22 

bases from the ends of their templates, Where oligo(U) 
2. BACKGROUND sequences act as signals for the addition of poly(A) tracts. Of 

30 the eight viral RNA molecules so produced, six are monocis 
2.1 In?uenza Virus tronic messages that are translated directly into the proteins 
Virus families containing enveloped single-stranded RNA representing HA, NA, NP and the viral polymerase proteins, 

of the negative-sense genome are classi?ed into groups hav- PB2, PB1 and PA. The other tWo transcripts undergo splicing, 
ing non-segmented genomes (Paramyxoviridae, Rhabdoviri- each yielding tWo mRNAs Which are translated in different 
dae, Filoviridae and Borna Disease Virus) or those having 35 reading frames to produce M1, M2, NS1 and NEP. The PB1 
segmented genomes (Orthomyxoviridae, Bunyaviridae and segment encodes a second protein, the nonstructural PB1-F2 
Arenaviridae). The Orthomyxoviridae family, described in protein, by using of an alternative ATG. In other Words, the 
detail beloW, and used in the examples herein, includes the eight viral RNA segments code for eleven proteins: nine 
viruses of in?uenza, types A, B and C viruses, as Well as structural and tWo nonstructural. A summary of the genes of 
Thogoto and Dhori viruses and infectious salmon anemia 40 the in?uenza virus and their protein products is shoWn in 
virus. Table 1 below. 

TABLE I 

INFLUENZA VIRUS GENOME RNA SEGMENTS 
AND CODING ASSIGNMENTS“ 

Lengthd 
Length;7 Encoded (Amino Molecules 

Segment (Nucleotides) PolypeptideC Acids) Per Virion Comments 

1 2341 PB2 759 30-60 RNA transcriptase component; 
host cell RNA cap binding 

2 2341 PB1 757 30-60 RNA transcriptase component; 
initiation of transcription 

PB1 —F2 87 Proapoptotic factor 
3 2233 PA 716 30-60 RNA transcriptase component 

Hemagglutinin; trimer; envelope 
4 1778 HA 566 500 glycoprotein; mediates 

attachment to cells 

Nucleoprotein; associated With 
5 1565 NP 498 1000 RNA; structural component of 

RNA transcriptase 
6 1413 NA 454 100 Neuralninidase; tetralner; 

envelope glycoprotein 
7 1027 M1 252 3000 Matrix protein; lines inside of 

envelope 
M2 96 7 Structural protein in plasma 

membrane; spliced mRNA 
8 890 NS 1 230 Nonstructural protein;function 

unknown 




























































































